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"%+*)'7"*(*&1)1)# $%# +')% '+# 57%(('+(%&')')# 8! !)# *6&1) 1(*&1# '(%# ')?%(%)"%/'# 8!6!+#

5)%"# *:1"*+ *,1&#q_r= 

 

L)7'"(%&')#*+ '$' %(%&')')#.%:' ('#8'(%:'+(%&# *&*01),*)#*7*( 1"*/1 $%6*#8! !)!6(%#69+#

edilmesi durumu s');'8'/69)M# 9(*&*+# *,(*),1&1("*+ *,1&=# E);'8'/69)*# /%8%<# 9(*)#

8'(%:'+(%&%# ,%# s');'8' 5&M# ,%)'("%+ %,'&=# L)7'"# *+ '$' %/')')# ');'8'/69)-3# 8'69(9P'+#

/'/ %"(%&,%# 8*:(1?*# +9) &9(# "%+*)'7"*/1# "%6,*)*# 4% '&,'2'),%)# 8!6!+# 5)%" 

 *:1"*+ *,1&# q^r=#G!)!"!7,%# %)7'"#$%# %)7'"# ');'8' 5&(%&'),%)#  1<3# %?7*?1(1+3# 41,*3#

.%$&%3#  *&1"3# ;*6$*)?1(1+3# ,% %&P*)3# +*21 3#  %+/ '(# $%# +97"% '+# 4'8'# <%+# .9+# *(*),*#

0*6,*(*)1("*+ *,1&#q`r= 

 

N'&97')*73# "%(*)')# !&% '"')'# +9) &9(# % "%+# '.')3# 9&*)1# /1)1&(*6*)# %)7'"# 9(*)# 8'&#

9+/',*7,1&=#L)7'"# %"%(#9*&*+#"%(*)')#/%) %7')')#'+'#0*&+(1#&%*+/'69)-),*#&9(#96)*&=# 

 

G%(%)%+/%(# 9(*&*+# +-((*)1(*)# ;*(+# '(*.(*&13# 6!761((*&,1&# )%/'(,%)# )%/'(%# *+ *&1(*&*+#

5)%"')'# /!&,!&%)# $%# .9+# .%:' ('# ;*/ *(1+(*&1)#  %,*$'/'# '.')# ')/*)(*&1)# 0*6,*(*),121#

,92*(# %(,%# %,'(%)# '(*.(*&,1&=# D' +'(%&')# '.%&'2'),%+'# % +%)# 9(*&*+ "*,,%(%&3#

/%) %7(%)%)#+'"6*/*(#"*,,%(%&%#+16*/(*#6*)#% +'(%&')')#,*;*#,!:!+#/%$'6%,%#9("*/1#

ucuz ve +9(*6#8-(-)*8'('&#9(*8'("%/'#)%,%)'6(%3#8' +'/%(#+*6)*+(*&*#'(4'#4!)#4%. '+.%#

*& "*+ *,1&=#D-#)%,%)(%3#8' +'(%&,%)#$%#8' +'/%(#'.%&'+('#9(*)#.9+#"'+ *&,*#8'(%:'+ %)
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"%6,*)*# 4%(%)# +'"6*/*(# "*,,%(%&# 8'&.9+# ;*/ *(121)# '6'(%: '&'("%/'),%#

+-((*)1("*+ *,1&=#D-)-)(*#,92&-#9&*),*#8-#+-((*)1"(*&1)#8'('"/%(#4%&.%+('2')')#$*&#

9(-<#9("*,121)1)#')?%(%)"%/')')#,%2%&'#*& "*+ *,1&#q`r= 

 

1.1. !:@5E1%?:AEA1M71!:@5EB765: %?65QY785 
 

L)7'"(%&m#;!?&%#.92*("*/13#%)%&P')')#$%6*#8%/')(%&')#.%$&%,%)#*(1)"*/1#$%#%)%&P')')#

,5)!:!"!3#"% *89(' (%&')# *:1)"*/1#$%#+1/*?*#"% *89('7"*#9(*&*+# *)1"(*)*)#8! !)#

;!?&%# 09)+/'69)(*&1)1)# 4%&.%+(%: '&'("%/'# '.')# 4%&%+('# 9(*)# 8'69+* *('75&(%&,'&# q^gr=#

K% *89('7"*,*# 4%&.%+(%:%)#  !"# +'"6*/*(# 9(*6(*&1# 6*:*"# '(%# -6-"(-# 8'&# :%+'(,%#

4%&.%+(%: '&%)#+'"6*/*(#*P*)(*&,1&#q^^r= 

 

Q(+9((%&# :%+%&(%&(%&,%)# %(,%# %,'('&+%)3# :*&*81)# /'&+%(%:"%/'3# <%6)'&# 6*<1("*/1# $%#

',&*&,*#*"9)6*21)#9(-:-"-#:%+('),%+'#%)7'"* '+#&%*+/'69)(*&3# *&';#5)?%/'#.*2(*&,*)#

8-# 6*)*#  *)1)"*+ *,1&=#@!?&%(%&,%# 9&4*)'+# "*,,%(%&')# /%) %7(%)"%/'# W*)*89('7"*X#

$%#61+1("*/1# W+* *89('7"*X3# /'),'&'"#$%#+*/# +*/1("*/13# ;!?&%# /9(-)-"-3# $8=# ,%2%&('#

0'769(9P'+#*+ '$' %(%&#.%:' #.%:' #"% *89('+#&%*+/'69)(*&#/9)-?-#4%&.%+(%:"%+ %,'&#$%#

 !"# 8-# &%*+/'69)(*&# ,*# %)7'"(%&')# +* *(' '+# % +'/'# /*6%/'),%# 4%&.%+(%:"%+ %,'&=# D-#

/%8%<(%&,%)# ,9(*61# 6*:*"3# 8'&.9+# %)7'"* '+# &%*+/'69)-)# 8'&# *&*6*# 4%("%/'# /9)-?-#

9(-:*)#8'&#/'/ %"#9(*&*+#,*# *)1"(*)"*+ *,1& q^_r= 

 

E(+# %)7'"# .*(1:"*(*&13# /'),'&'"# '(%# '(4'('# %)7'"(%&')# *&*: 1&1("*6*# 8*:(*),121# ^dcg- 

^e_b# 61((*&1# *&*/1),*# 4%&.%+(%:"': '&=# E(+# +%7# ^e_b# 61(1),*# D%&7%('-/3# )':*/ *)1)#

/'),'&'"'),%# % +'/'# 9(*)# 8' +'/%(# %)7'"(%&# '(%# .*(1:"1:m# ^ecg# 61((*&1),*# B*/ %-&3#

0%&"%) */69)# %)7'"(%&'# !7%&'),%# *&*: 1&"*(*&# 6*<"1: 1&=# O%&"%) */69)# '(%#

'(':+'(%&'),%)# ,9(*61# 8*:(*)41. *# $%&'(%)# 0%&"%) # *,1# ^ede#61(1),*#J!;)%#  *&*01),*)#

Yun*)?*M,*# t"*6*# '.'),%u# *)(*"1)*# 4%(%)# t%)7'"u# '/"'# '(%# ,%2': '&'("': '&# q^`r=#

^f_cM,*# v*"%/# A-")%&#  *&*01),*)# !&%*7# %)7'"')')# '79(%# $%# +&'/ *('7%# %,'("%/'3#

/<%/'0'+#%)7'"(%&')#57%(('+(%&')')#,*;*#5)?%+'#')?%(%)"%(%&')%#69(#*."1: 1&=#A-")%&3#

üreaz kristaller')')# /*,%?%# <&9 %')# 6*<1/1),*# 9(,-2-)-# 8-("-:# $%# 8! !)# %)7'"(%&')#

<&9 %')# 6*<1,*# 9(,-+(*&1)1# '(%&'# /!&"!: !&=# D-# ,!:!)?%3# 0*&+(1# 5&)%+(%&')# 9("*"*/1#

)%,%)'6(%#8'&#/!&%#'.')# *& 1:"*(1#+*("1: 1&=#O*+* 3#^f`g#61((*&1),*#v9;)#H9& ;&9<#$% 
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"%/(%+ *:(*&1)1)# <%</')# $%#  &'</')# %)7'"')'# +&'/ *('7%# % "%(%&'# $%# 8-# %)7'"(%&')#

<&9 %')# 6*<1/1),*# 9(,-+(*&1)1# 8-("*(*&1# )% '?%/'),%# A-")%&M1)# $*&,121# /9)-.# 4%)%(#

9(*&*+# +*8-(# 45&"!: !&=# D56(%?%# %)7'"(%&')# <&9 %')# 6*<1,*# 9(,-2-# +*)1 (*)"1: 1&#

q^^r= 

 

1.1.1. !:@5EB765:107:7B O@7BB5CB765 
 

L)7'"(%&3# ?*)(1# ;!?&%(%&#  *&*01),*)# 8'69(9P'+# :*& (*&,*# /%) %7# %,'("%+ %,'&=# Q"*#

*+ '$' %#45/ %&"%(%&'# '.')#;!?&%,%#9("*(*&1# 79&-)(-#,%2'(,'&=#B&9 %')(%&')#5)%"('#8'&#

4&-8-)-#9(-: -&*)#%)7'"(%&')# %"%(#6*<1/13#<%< ' #7')?'&(%&'#:%+('),%#*"')9*/' (%&,%)#

9(-:"*+ *# $%# +%),'(%&ine özgü 3-896- (-# 6*<1(1,1&= 3-896- (-#  %&/'6%&# 6*<1(*&1# 8-#

8'69"9(%+!((%&%3# 8*2(*)*?*+(*&1# $%# ,%2': '&%?%+(%&'# /-8/ &* #"9(%+!((%&')'# '/ %,'2')'#

/%."%# *6&1?*(121)1# +*7*),1&"*+ *,1&=# J-* %&)%&# 6*<1(*&*# /*;'<# 6*)'# 8'&,%)# .9+# *( #

8'&'"('# %)7'"(%&# ,%# "%$?-  -&=# L)7'"(%&')# üç 896- (-# 8-# 6*<1(*&1# /-8/ &* #

"9(%+!(!)!)#-64-)#8'&# :%+'(,%#8*2(*)*8'("%/')'# /*2(*6*?*+#8'.'",%,'&#$%#8-#6*<1#

önemli derecede enzimin katalitik aktivitesini /*2(*&#q^gr= 

 

L)7'"(%&(%# /-8/ &* (*&# $%6*# ,'2%&# %)7'"(%&%# 8*2(*)*8'(%)# "9(%+!((%&# *&*/1),*+'#

% +'(%:'"(%&# <&9 %')(%&')# üç 896- (-# 8-# 6*<1(*&1)1)# +*7*)1("*/1),*# ,*# &9(# 96)*6*)#

7*610# % +'(%:'"(%&# 9(*)# '69)'+# 8*23# $*)# ,%&# w**(/# % +'(%:'"(%&'3# ;',&9P%)# 8*21# $%#

;',&9098'+#% +'(%:'"(%&,'&= 

 

L)7'"(%&')# ,*;'(# 9(,-2-# &%*+/'69)(*&3 9(,-+.*#6!+/%+# ,!7%6(%&,%# &%*+/'69)# ;17(*&1#

45/ %&'&(%&=# L)7'"(%&# '(%# +* *('7(%)%)# &%*+/'69)(*&1)# ;17(*&13# +* *('7(%)"%"':#

&%*+/'69)(*&*# +16*/(*# .92-)(-+(*# ^g6
-10

12 +* # ,*;*# 8!6!+ !&=# L)7'"(%&3# 4%)%(('+(%#

* "9/0%&# 8*/1)?1),*3# ^gg# liM)')# *( 1),*+'# /1?*+(1+# $%# 0'769(9P'+# <@# ,%2%&(%&'),%#

8'69+'"6*/*(#&%*+/'69)(*&1#+* *('7(%"%+ %,'&#q^gr= 

 

D'&# %)7'"3# 6*()17?*#  %+# 8'&# /-8/ &* # !7%&'),%# &9(# 96)*,121),*# $%# 6*()17?*#  %+# 8'&#

&%*+/'69)-# +* *('7(%,'2'),%# t *"# /<%/'0'+('+u# 45/ %&'&=# >*)'# *+ '0# 85(4%6%#

+9)-"(*)*8'(%?%+#8'&# %+#?')/ %)#/-8/ &* #"9(%+!(!)%#8*2(*)*8'('&= I&)%2')m 
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4*(*+ 9+')*73# 6*()17?*# 4*(*+ 97-)# 09/09&'(%)"%/')'# +* *('7(%6%8'('&+%)m# 4(-+9+')*73#

'/%#6*()17?*#4(-+97-)# 09/09&'((%)"%/'),%)# /9&-"(-,-&=#D'& *+1"#%)7'"(%&#4%)%(#8'&#

09)+/'69)%(# 4&-8*# *' # 9(*)# 8*71 /-8/ &* lar !7%&'),%# &9(# 96)*6*8'('&(%&# +'# 8-3# t4&-<#

/<%/'0'+('2'u# 9(*&*+# '0*,%# %,'('&=# I&)%+# $%&'?%+# 9(-&/*+# 09/0* *7(*&3# 8'&# 09/0* #

09)+/'69)%(# 4&-8-)*# /*;'<# *)?*+# 9(,-+.*# 0*&+(1# /-8/ &* (*&1)# &%*+/'69)(*&1)1#

+* *('7(%6%8'('&(%&=# D*71# %)7'"(%&# '/%# 8%('&('# 8'&#  !&,%)# +'"6*/*(# 8*2(*&*# +*&:1#

574!),!&(%&=#tD*2#/<%/'0'+('2'u)%#5&)%+#9(*&*+#%/ %&*7(*&#$%&'(%8'('&=#D-# !&#%)7'"(er 

%/ %&# 8*2(*&1# 8-(-),-&*)# "9(%+!((%&')# ;',&9('7')'# 6*)'# 61+1"1)1# +* *('7(%"%+ %)#

"%/-(,!&=#D*71(*&1#'/%#t'79"%&#/<%/'0'+('2'u#45/ %&'&#$%#C- ve L- '79"%&(%&,%)#/*,%?%#

8'&#  *)%/')')# &%*+/'69)-)-# +* *('7(%"%+ %)# /9&-"(-,-&=# I&)%2')m# F-*"')9*/' #

9+/',*73#/*dece L-*"')9*/' (%&,%)#*"')9#4&-8-)-)#-7*+(*: 1&1("*/1)1#$%#856(%?%#8'&#

+% 9#*/' #'(%#8%&*8%&#*"9)6*21)#9(-:-"-)-#+* *('7(%"%#574!)(!2!)%#/*;'< '&#q^gr= 

 

L)7'"(%&# ;!?&%,%+'# &%*+/'69)(*&,*# 6*)# !&!)# 9(-: -&"*7(*&3# &%*+/'69)(*&1)# p^gg#

$%&'"(%# 4%&.%+(%:"%/')' /*2(*&(*&# q^ar=# L)7'"(%&# &%*+/'69)# /1&*/1),*# 0'7'+/%(#

,%2':'+('+(%&%# -2&*/*(*&,*3# &%*+/'69)#  *"*"(*),121),*#  %+&*&# %/+'# 9&'P')*(# ;*((%&')%#

4%&'#,5)%&(%&#q^br= 

 

Z%+'(#^=^#L)7'"#A-8/ &* #E(':+'/'#q^br= 

L)7'"(%&3# +'"6*/*(# &%*+/'69)(*&1)# )9&"*(,%)# %)# *7# "'(69)# ,%0*# ,*;*# ;17(1#

4%&.%+(%:"%/')'# /*2(*&=# J* *('7(%)"%"':# 8'&# &%*+/'69)-)# ,%)4%6%# $*&"*/1# 6*$*:#

9("*/1)*#&*2"%)3#%)7'"(%&#$*&(121),*#,%)4%#8'&+*.#/*)'6%,%#/*2(*)1&= 

 

#1Z   I1Z1, 
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Q# $%# D# "9(%+!((%&')')# 6-+*&1,*#  *)1"(*),121# :%+'(,%# &%*+/'69)# $%&'<# i# $%# C#

!&!)(%&')'# 9(-: -&*8'("%/'# '.')# +'"6*/*(# 8*21# +1&*8'(%?%+# ya ,*# 6*<*8'(%?%+# +*,*&#

6% %&('#+')% '+#%)%&P'6(%#8'&8'&(%&')%#.*&<"*(*&1#4%&%+'&=#C9(*61/16(*#"9(%+!((%&#4%.':#

;*(')')# 9(-:-"-)-# /*2(*6*?*+# +*,*&# 8'&# *+ '$*/69)# %)%&P'/')%# WLaX# /*;'<# 9("*(1,1&#

WZ%+'(#^=_X=#G%.':#;*('#6!+/%+#%)%&P'('#8'&#*&*#!&!),!&#$%#Q#'(%#D#&%*+ *)(*&1)1)#i#$%#

C#!&!)(%&')%#,5)!:%8'("%(%&'# '.')#8-#%)%&P'6%# '; '6*.(*&1#$*&,1&#$%#4%.':#;*('#9(-:-&#

9(-:"*7# !&!)(%&%# $*&1(1&=# L2%&# &%*+ *)# "9(%+!((%&')# .92-# 6% %&('# +')% '+# %)%&P'6%#

/*;'<# 9("*7/*3# .9+# *71# 4%.':# ;*(')')# %)%&P'/')%# $*&*?*+# $%# ,9(*61/16(*# .9+# *7# !&!)#

9(-:*?*+ 1&=#Q)?*+#.%$&%,%)#6% %&('#%)%&P'#/*2(*)1&/*#4%.':#;*(')%#,*;*#+9(*6 $*&1(1<#

,*;*#0*7(*#!&!)#9(-:"*/1#"!"+!) 9(*?*+ 1&= 

 
Z%+'(#^=_#J* *('7(%)"%"':#$%#L)7'"-J* *('7('#L47%&49)'+#D'&#T%*+/'69)#'.')#Q+ '$*/69)#L)%&P'#

C5)!:!#q^gr= 

L)7'"# +* *('7('# 8'&# &%*+/'69),*# '/%3# Q# $%# D# &%*+ *)(*&1# %)7'"')# *+ '0# 85(4%/')%#

8*2(*)1<# i# $%# C# !&!)(%&')'# 9(-: -&"*+# !7%&%# % +'(%:%?%+(%&,'&=# Q)?*+# %)7'"#

$*&(121),*# 4%.':# ;*(')')# %)%&P'/'# %)7'"/'7# 9(*)*# 45&%# .9+# ,*;*# ,!:!+ !&=# D-)-)#

/%8%8'3#%)7'"')#*+ '0#85(4%/'),%#Q#$%#D#/-8/ &* (*&1#,*;*#,!:!+#%)%&P'('#6%)'#8'&#!&!)#

$%6*# *&*# !&!)# 9(-: -&-&=# D56(%?%# %)7'"(%&# *+ '0# 85(4%,%# /-8/ &* (*&# '(%# % +'(%:"%+#

!7%&%# /*2(*,1+(*&1# 4&-<(*&# 6*&,1"16(*3# *+ '$*/69)# %)%&P'/')'# ,!:!&%&%+# &%*+/'69)-)#

;%&;*)4'# 8'&# 65),%# ,*;*# ;17(1# '(%&(%"%/')'# /*2(*6*8'('&=# D-)-)(*# 8'&('+ %# %)7'"(%&#

,%)4%)')#65)!)%#;'.8'&#:%+'(,%#% +'#% "%7(%& q^gr= 
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WXWX[X !:@5EB765:1"?GA8A 

J* *(' '+#THQ#"9(%+!((%&')')#-0*+#85(!"!#W&'897'"(%&X#,1:1),*# !"#%)7'"(%&#<&9 %')#

6*<1/1),*,1&(*&=# D-# /%8%<(%# %)7'"(%&3# <&9 %')(%&')# 8! !)# 6*<1/*(# 57%(('+(%&')'#

45/ %&'&(%&=# L)7'"(%&3#  !"# <&9 %')(%&# 4'8'# ^_=gggM,%) ^=ggg=gggM-)# !7%&')%# +*,*&#

,%2':+%)# "9(%+!(%&# *21&(12*# /*;'<(%&,'&=# L)7'"(%&')# +* *(' '+# *+ '$' %(%&'3# ,92*(#

<&9 %')# +9)09&"*/69)(*&1)1)# 8! !)(!2!)%# 8*2(1,1&=# D'&# %)7'"# *( # !)' %(%&')%#

*6&1: 1&1(1&/*#$%6*#,%)* !&%#%,'('&/%#+* *(' '+#*+ '$' %/'#.92-)(-+(*#69+#9("*+ *,1&m#8'&#

%)7'"#*"')9*/' #8'(%:%)(%&')%#61+1(1&/*#+* *(' '+#*+ '$' %/'#;%&#7*"*)#897-(-&=#L)7'"#

<&9 %')(%&')')#  %&/'6%&3# +-*& %&)%&3# /%+9),%&# $%# <&'"%&# 6*<1(*&1# +* *(' '+# *+ '$' %(%&'#

'.')#4%&%+(','&#q^^r= 

D'&#  *+1"# %)7'"(%&# /*,%?%# <&9 %'),%)# 9(-:-&+%)3# 8*71(*&1# '/%# <&9 %')')# 6*)1/1&*#

<&9 %')# 9("*6*)# 8'&# 85(!"!# ,%# '.%&'&(%&=# A-8/ &* 3#  %<+'"%,%# % +')%)# "*,,%,'&=#

L)7'"(%&')#<&9 %')#85(!"!)%#t*<9%)7'"u#,%)'&=#D-#85(!"3#%)7'"')#;*)4'#"*,,%6%#

% +'# %,%?%2')'# 8%('&(%&=# Q<9%)7'"# 1/1 1(*&*+# +9(*6?*# ,%)* !&%# 9(-&=# >*<1(*&1# /*,%?%#

<&9 %'),%)#'8*&% #9(*)#%)7'"(%&%#5&)%+#$%&'?%+#9(-&/*+#%(*/ *73# &'</')3#!&%*73#<%</')#

$%#,'2%&#;',&9(*7#/1)101#%)7'"(%&#45/ %&'(%8'('& [10]= 

 

B&9 %')#+1/"*#6*&,1"?1#9(*)#$%#+%),'/'#<&9 %'),%)#9(-:"*6*)#"9(%+!((%&%#+90*+ 5&#

denir= J90*+ 5&(%&# 79&-)(-# '69)(*&1# $%# +9%)7'"# 9(*&*+# *,(*),1&1(*)# 4&-<#  &*)/0%&#

"9(%+!((%&')'# '.%&'&=#D-)(*&#%)7'"* '+#':(%"#/9)(*),1+ *)#/9)&*#%)7'"(%&#4'8'# %+&*&#

%/+'# ;*((%&')'# *(1&=# J90*+ 5&(%&# /-8/ &* # '(%# 8%&*8%&# *+ '0# 85(4%6%# 8*2(*)*&*+# %)7'"#

09)+/'69)-)-)#4%&.%+(%:"%/')%#6*&,1"?1#9(-&=#D-)(*&#*/' #ya ,*#8*7#4'8'#09)+/'69)#

9(-: -&*&*+# ya 8*2(1# /-8/ &* *# <&9 9)# /*(1$%&%&%+# ya ,*# /-8/ &*  *)# <&9 9)# *(*&*+#

+* *(' '+# ':(%"%# +* 1(1&=# D*71# +90*+ 5&(%&# '/%# /-8/ &*  *)# %(%+ &9)# *(1&# W%(%+ &90'('+X#

$%6*# /-8/ &* *# %(%+ &9)# /*(1$%&'&# W)!+(%90'('+X=# J90*+ 5&(%&')# 8-# 57%(('+(%&')%# 45&%#

+'"6*/*(#8*2(*&#+1&1(1&#ya ,*#6*<1(1&=#I7%(('+(%#K)+23#i-+23#S)+23#i9+33#H'+2
 $%#O%+3

 

4'8'#.9+#.%:' ('#"% *(# '69)(*&1#+90*+ 5&#9(*&*+#%)7'"(%&')#*+ '$' %/'),%# &9(#96)*&#$%#

.9+#0*7(*#%)7'"')#*+ '$' %/'#'.')#4%&%+(','&#+'#8-# !&#%)7'"(%&#t"% *((9%)7'"u#9(*&*+#

 *)1"(*)1&=#I&)%2')3#,%"'&#'.%&%)#8'&#%)7'"#9(*)#+* *(*73#;!?&%(%&,%#<9 *)/'6%( ;*/*& 
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9(-: -&*)# 8'&#"*,,%# 9(*)# ;',&9P%)# <%&9+/' ')# <*&.*(*)"*/1)1# $%# ;*/*&# 9-: -&"*6an 

maddeleri katalizler= Q"')9*/' (%&# 6*)1),*# *"')9*/' # 9("*6*)# 6*<1(*&1# ,*# '.%&%)#

%)7'"(%&%# t8'(%:'+# W+9)P-4%X# %)7'"u# $%6*# t;9(9%)7'"u# ,%)'&= Q<9%)7'"# $%#

+90*+ 5&!)#8'&('+ %#9(-: -&,-2-#6*<16*#,*#;9(9%)7'"#,%)'&#q^gr= 

 

J9%)7'"(%&3# ')9&4*)'+# $%6*# 9&4*)'+3# 8'&,%)# .9+# 09/0*  *)# 9(-:"-:3# <&9 %')#

8-(-),-&*)#85(!"!)%#)*7*&*)#.9+#,*;*#+!.!+ "9(%+!((!#9(*)#+1/1",1&=#L)7'",%#*/1(#

45&%$# 6*<*)# 85(!"# 8-# +1/1",1&=# J9%)7'"# +1/"1# 4%)%(# 9(*&*+# *<9%)7'" +1/"1),*)#

*6&1(*8'('&# $%# *)*('7(%&'),%# 8'&,%)# .9+# $' *"')'# W '*"')3# )'*/')3# &'890(*$')# $/=X#

8!)6%/'),%#8-(-),-&-&=#J9%)7'"#'.%&%)#%)7'"(%&%#)'+9 ')*"',#)!+(%9 ',('#%)7'"(%&#

5&)%+#$%&'(%8'('&=#D*71#+9%)7'"(%&#,%#)!+(%9 ',#6*<1/1),*,1&=#I&)%+#$%&'?%+#9(-&/*+3#

)'+9 ')*"',# *,%)')# ,')!+(%9 ',# WHQC+X3# )'+9 ')*"',# *,%)')# ,')-+(%9 ',# 09/0* #

WHQCB+X#$%#8'(%:'+#)!+(%9 ',#9(*)#+9%)7'"#Q= 

 

J9%)7'"(%&3# *<9%)7'",%)# +9(*6(1+(*# *6&1(*8'('&# *)?*+m  %+# 8*:(*&1)*# +* *(' '+# % +'#

45/ %&"%7(%&=# J9%)7'"# *<9%)7'"# 85(!"!)%# /1+1# /1+6*# W+9$*(%) X# 8*2(*)"1:/*3# 8-#

+-$$% ('#8*2(*)*)#85(!"%#t<&9/ % '+#4&-<u#,%)'&=#H!+(%9 ',#'.%&'2'),%#9(*)#<&9/ % '+#

4&-<(*&# ,*# 8-(-)"*+ *,1&=# I&)%2')3# 0(*$')# "9)9)!+(%9 ',# WOKHX# $%# 0(*$')# *,%)')#

,')!+(%9 ',#WOQCX#4'8'#q^_r= 

 

L)7'"# "9(%+!(!# !7%&'),%# /-8/ &* # 8*2(*"*# 57%(('2')%# /*;'<# 8'&# 85(4%# 8-(-)-&=#

B&9 %')# 7')?'&')')# 8-# +1/"1# %)7'"')# +* *(' '+# % +'/'),%# 45&%$('# 9(-<# t*+ '0# 85(4%u#

9(*&*+#  *)1"(*)1&# q^_r=# D-# 85(4%# 8'&# )9+ *3# 8'&# .'74'# $%# ;*  *# 8'&# 6!7%6# 9("*61<3#

enzimin lineer 6*<1/1)1)# ,%2':'+# )9+ *(*&1),*# 8-(-)*)# 4&-<(*&1)# 8'&*&*6*# 4%(%&%+#

9(-: -&,-+(*&1# üç 896- (-# +*&"*:1+# 8'&# 85(4%,'&# q^r=# Q+ '0# 85(4%3# 4%9"% &'+# 9(*&*+#

/-8/ &* 1)#6%&(%:%8'(%?%2'#8'&# ?%<# :%+('),%,'&#$%#8-# ?%< %+'# *"')9*/' #6*)# 7')?'&(%&'#

57%(('+(%#8'&# !&,%) /-8/ &* #'(%#% +'(%:%?%+#:%+'(,%#,!7%)(%)"': '&=#C9(*61/16(*3 ;%"#

:%+'(# ;%"# ,%# 09)+/'69)%(# 4&-<# ,*21(1"1# *.1/1),*)# 0*&+(1(1+# 45/ %&%)# "9(%+!((%&#

%)7'"%#% +')#8'&#:%+'(,%#8*2(*)*"*7#$%#856(%?%#!&!)#9(-: -&"*+#!7%&%#;%&;*)4'#8'&#

enzim-/-8/ &* # +9"<(%+/'# WLAX# 9(-: -&*"*7=# L)7'"(%&')# *+ '0# 85(4%(%&'# <&9 %')#

<9('<%< ' # 7')?'&')')# 8%('&('# 8'&# ,!7%),%# +* (*)"*/1# $%# 8%('&('# *"')9*/'  yan



d 

7')?'&(%&')')# 8'&*&*6*# 4%("%/'# '(%# 9(-: -&-(-&# WZ%+'(# ^=`X=# O*&+(1# *"')9*/' # 6*)#

7')?'&(%&')')# +'"6*/*(# $%# 0'7'+/%(# 57%(('+(%&'3 /-8/ &* 1)# *+ '0# 85(4%6%# 8*2(*)"*/1)*#

6*&,1"?1# 9(-&=# A-8/ &* # "9(%+!((%&')')# 8*2(*)"*/1# 6*)1),*# 8-# 6*)# 7')?'&(%&# +* *('7#

9(*6(*&1)*#,*#+* 1(*8'('&=#I&)%2')3#*/<*& * #$%#4(- *"* #4'8'#6*)#7')?'&'),%#)%4* '0#6!+#

 *:16*8'(%)#*"')9*/' (%&#<97' '0#6!+(!#8'&#/-8/ &* # '(%#%(%+ &9/ * '+#% +'(%:'"#6*<*&*+#

8*2(*)*8'('&=# D%)7%&# :%+'(,%# ('7')3# ;'/ ',')# $%# *&4')')# 4'8'# <97' '0# 6!+(!# 6*)# 7')?'&#

 *:16*)#*"')9*/' (%&#,%#)%4* '0#6!+(!#8'&#/-8/ &* #'(%#8*2(*)*8'('&#q^gr= 

 
Z%+'(#^=` D'&#B9('<%< ' #S')?'&')')#J* (*)"*/1#$%#Q+ '0#D5(4%)')#\(-:-"-#q^gr= 

L)7'"(%&')3# /-8/ &* (*&# '(%# *+ '0# 85(4%,%#-64-)#$%#57%(# % +'(%:'"'# .%:' ('#"9,%((%&(%#

*.1+(*)"1: 1&=#D-)(*&m#Q)*; *&-J'(' #K9,%('#$%#E),!+(%)"':#]6-"#K9,%(','&= 

#:?Q=?6-'5B5=1 /F<7B5R1 O'/?;%&# W^efaX#  *&*01),*)# 5)%&'(%)# 8-# "9,%(,%# %)7'"-

/-8/ &* # % +'(%:'"'# 8'&# *)*; *&1)# 57%(# 8'&# +'(',')# *)*; *&# ,%('2')%# 6%&(%: '2'# 4'8'3#

/-8/ &* 1)# ,*# %)7'"')# *+ '0# 85(4%/')%# 6%&(%: '2'# :%+('),%# *.1+(*)"1: 1&=# D-# "9,%(3#

%)7'"# 574!)(!2!)!# *.1+(*6*8'("%/')% &*2"%)# %)7'"# +* *('7')'# *.1+(*"*,*# 6% %&('#

9("*"1: 1&= 

Z%+'(#^=a#Q)*; *&-J'(' #K9,%('#q^gr= 
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*:<\CB7:E5>1JU9E1/F<7B5R1^fbe#61(1),*#J9/;(*),# *&*01),*)#5)%&'(%)#8-#"9,%(,%3#

;%"# %)7'"# ;%"# ,%# /-8/ &* # 8*2(*)"*# /9)-?-# :%+(')'# ,%2': '&'&# $%# /-8/ &* *# 4%.':#

;*(')'# *(*?*+# :%+'(,%# 8'&# +9)09&"*/69)*# 79&(*)1&=# D56(%?%3# %)7'"# /-8/ &* 1# 8*/+1#

*( 1),*# - *&#$%#,92&-,*)#+* *(' '+#9(*61)#9(-:"*/1)1#/*2(*&=#D-#"9,%(#'.')#8*7%)#%(- 

%(,'$%)#8%)7% "%/'#,%#6*<1("*+ *,1&#q^gr= 

Z%+'(#^=b#E),!+(%)"':#]6-" K9,%('#q^gr= 

1.1.3. !:@5EB765:1#<B?:<A6ABE?8A1M71.A:ASB?:<A6ABE?8A 
 

L)7'"(%&3# 4%."': %# +* *(' '+# % +'(%&')'# !7%&'),%# 8-(-),-&,-+(*&1# /-8/ &* # 9(*&*+#

*,(*),1&1(*)# 8'(%:'+(%&')# *,(*),1&"*(*&1)1)# /9)-)*3# t-*7u# %+'# +9)-(*&*+#

'/'"(%),'&'("': '&=# I&)%2')3# !&%6'# i\2 ve NH3M*# <*&.*(*6*)# %)7'"%# !&%*7m# 09/0* #

%/ %&(%&')')# ;',&9('7(%)"%/')'# +* *('7(%6%)# %)7'"(%&%# 09/0* *7m# *&4')')'# 9&)' ')# $%#

!&%6%# <*&.*(*6*)# %)7'"%# *&4')*7m# ,%)'("': '&=#D-# '/'"(%&# %)# *71),*)# /-8/ &* (*&# '(%#

'(4'('# 8'(4'# $%&'&(%&+%)3# ;'.8'&# 8'(4'# '0*,%# % "%6%)# 8'& *+1"# %)7'"# '/'"(%&'# ,%#

8'69+'"6*?1(*&# *&*01),*)#+-((*)1("1: 1&=#I&)%2')3#+* *(*73#<%</')#$%# &'</')#4'8'=#G!)#

4%. '+.%#8'&,%)#0*7(*#%)7'"')#8--)"*/1#)% '?%/'),%3#/'/ %"'#8'&#'/'"(%),'&"%#4%&%+('#

;*(%# 4%("': '&=# D-),*)# ,9(*61# %)7'"(%&3# ](-/(*&*&*/1# L)7'"# J9"'/69)-# WL=i=X#

 *&*01),*)3# +* *('7(%,'+(%&'# &%*+/'69)# .%:' (%&'# $%# &%*+/'69)# "%+*)'7"*(*&1)*# 45&%#

/1)10(*),1&"*6*#/9+-("-: -&= 

 

A'/ %"* '+#'/'"(%),'&"%)')#8*:(1?*#57%(('+(%&'m 

^=  T%*+/'69)(*&# $%# &%*+/'69)(*&1# +* *('7(%6%)# %)7'"(%&# c# 4&-8*# *6&1("1: 1&=# D-#

4&-<(*&,*#+%),'#'.(%&'),%#a#'(%#^`#*&*/1),*#*( #4&-8* 85(!)"!: !&= L)7'"')#*,1#'+'#

+1/1",*# $%&'('&=# D'&')?'# +1/1"# /-8/ &* # $%# /-8/ &* (*&1),1&=# E+')?'# +1/1" ise 

katalizlenen &%*+/'69) .%:',')') /9)-)* t-*7u eki %+(%)"': :%+('3 yani 



f 

4&-<# $%6*# *( # 4&-<# '/"','&=# Q&*(*&1)*# '+'# )9+ *# +96-(*&*+# 6*71(*)# "*,,%(%&%#

/-8/ &* (*&,1&= 

_=  T%*+/'69)-)#  *8'* 1)1# *.1+(*6*?*+#  *)1"(*&# 4%&%+'69&# '/%3# <*&*) %7# '.'),%# '/"')#

/9)-)* %+(%)%8'('&= 

`= N!"# %)7'"(%&%# /'/ %"* '+# 8'&# +9,# )-"*&*/1 $%&'("': '&=# D-# )-"*&*(*&# L=i=#

;*&0(%&'),%)#/9)&*#<%:<%:%#4%(%)#,5& #&*+*",*)#9(-:"*+ *,1&=#E(+#&*+*"#%)7'"')#

8*2(1#9(,-2-#4&-8-#45/ %&'&+%)3#/9)&*+'#&*+*"#*( #4&-8-3#!.!)?!#&*+*"#'/%#*( #*( #

4&-8-# 8%('& '&=# A9)-)?-# 6*)'# ,5&,!)?!/!# '/%3# %)7'"')# *6)1# '(+# !.# &*+*"*# /*;'<#

%)7'"(%&')# *&*/1),*+'# /1&*/1)1# 8%('& '&=# K%/%(*# L=i=_=d=^=^=# +9,# )-"*&*/1),*# '(+#

)-"*&*# _3# 8-# %)7'"')#  &*)/0%&*7# %)7'"'# 9(,-2-)-# 45/ %&'&=# E+')?'# &*+*"# d3# 8'&#

09/0* #4&-8-# &*)/0%&#%,'(,'2')'m#!.!)?!#)-"*&*#^3#09/0* # &*)/0%&')')#*(+9(#4&-8-na 

9(,-2-)-# $%# /9)-)?-# &*+*"# ^# '/%# %)7'"')# *(+9(# 4&-8-)*# 09/0* #  &*)/0%&'# $%&%)#

%)7'"(%&')# '.'),%# 8'&')?'# /1&*,*# 9(,-2-)-# 8%('& "%+ %,'&=# K%$7-# 8*;'/# %)7'"#

;%+79+')*7# 4%(%)%+/%(# '/"'6(%#  *)1)*)3# QNBY# C-;%+/97# c-09/09 &*)/0%&*7#

enzimidir q^r= 

 

](-/(*&*&*/1#D'69+'"6*#$%#K9(%+!(%&#D'69(9P'#D'&('2'#WU]DKDX#s')?%#5)%#/!&!(%)#$%#

+*8-(#%,'(%)#/'/ %"* '+#'/'"(%),'&"%,%#%)7'"(%&3#c#8!6!+#/1)10*#*6&1(1&m#c#/1)101)#,*#

+* *('7(%)%)#&%*+/'69)# '<')%#,*6*)*)#*( #/1)10(*&1#"%$?-  -&#q^^r= 

1. 4C85<F67<\C=?@B?6R1 E),'&4%)"%# $% 6!+/%( 4%)"%# 9(*61)1# +* *('7(%6%)#

%)7'"(%&,'&=#\+/',9&%,!+ *7(*&# %+#9(*&*+#9+/'P%)*7(*&3# /' 9+&9"(*&3#,%;',&9P%)*7(*&3#

9+/',*7(*&# 9("*+# !7%&%# *( # /4&-<(*&*# *6&1(*8'('&(%&=# O%&"%) */69)# $%# /9(-)-"#

,-&-"(*&16(*#*(*+*(1#%)7'"(%&#9+/',9&%,!+ *7#/1)101),*+'#%)7'"(%&,'&=#I&)%2')m#(*+ * #

,%;',&9P%)*73 +* *(*7= 

[X %6?:8S76?@B?6R1O9)+/'69)%(#4&-<(*&1)#8'&#"9(%+!(,%)#,'2%&#"9(%+!(%# &*)/0%&')')#

4%&.%+(%: '2'#&%*+/'69)(*&1#+* *('7(%6%)#%)7'"(%&,'&=#G('+97'(#4&-<(*&1)13# %+#+*&89)(-#

4&-<(*&13# 09/0* # 4&-<(*&1)13# *.'(# 4&-<(*&1)13# *(,%;' # $%# +% 9)# 4&-<(*&1)13# +!+!& #

8-(-,-&*)# 4&-<(*&1# *+ *&*)(*&# 9(*&*+# 8'&,%)# .9+# *( # 4&-<(*&*# 85(!)!&(%&=# I&)%2')m#

*/<*& * # &*)/*"')*73#+&%* ') +')*7= 
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3. ]5<6FB?@B?6R1 D'&# +'"6*/*(# 8*21)# ;',&9('7')'# +* *('7(%6%)# 8'&# %)7'",'&=#

@',&9(*7(*&3# 4('+97'(# 8'(%:'+(%&')%3# %/ %&# 8*2(*&1)*3# % %&# 8*2(*&1)*3# */% *);',&' #

8*2(*&1)*3#<%< ' #8*2(*&1)*3#,'2%&#i-H#8*2(*&1)*3#i-i3#i-B3#i-;*(9P%)3#i-A3#B-H3#A-A#

8*2(*&1)*#% +'#%,%)(%&#9(*?*+#:%+'(,%#*( #/1)10(*&*#*6&1(1&=#I&)%2')m#!&%*73 ('<*7= 

 

4. -5U?@B?6R1D'&# 9&4*)'+# "9(%+!(,%+'# 4&-<(*&1)# 9+/',* '0# $%6*# ;',&9(' '+# 9("*,*)#

*6&1("*/1)1# +* *('7# %,%&(%&=# i-i3# i-\3# i-H# 4'8'# 4&-<(*&# *&*/1),*# .'0 # 8*2# "%6,*)*#

4% '&%&%+# /-8/ &*  *)# 8'&+*.# 4&-8-)# *6&1:"*/1)1# +* *('7(%6%)# %)7'"(%&,'&# $%6*# 71  1#

:%+'(,%#,-&-"#45/ %&'&(%&=#I&)%2')m#<'&-$*  ,%+9&89+/'(*7= 

 

5. *@FE76?@B?6R1 A-8/ &* 1)# "9(%+!(# '.'),%+'# 0*&+(1(1+(*&1)1# +* *('7(%"%# 6% %)%2')%#

/*;'<#%)7'"(%&,'&=# E) %&"9(%+!(%&#  &*)/0%&*7(*&3#%<'"%&*7(*&#$%# &*/%"*7(*&3#?'/-trans 

'79"%&*7(*&3# ') &*"9(%+!(%&# 9+/',9&%,!+ *7(*&3# ') &*"9(%+!(%&# ('6*7(*&# $%# ,'2%&#

('6*7(*&#9(*?*+#:%+'(,%#*( #/1)10(*&*#*6&1(1&(*&=#I&)%2')m#4(-+97-6-09/0*  '79"%&*7= 

 

6. -5D?@B?61H.7:=7=?@B?6LR1E+'#"9(%+!(!)#8'&*&*6*#4%("%/')'#('4*7(*&#+* *('7#%,%&(%&=#

D-# 8! !)(%:"%# '.')# 4%&%+%)# %)%&P'# QNB# WQ,%)97')#  &'09/0* X3# QCB# WQ,%)97')#

,'09/0* X# 4'8'# 8!6!+# %)%&P'('# 09/0* # 8'(%:'+(%&'),%)# %(,%# %,'('&=# I&)%2')m# <'&-$* #

+*&89+/'(*73#*/% '(#i9Q#+*&89+/'(*7 q^cr= 

 

1.1.4. !:@5EB765:1+?BA>E?8A:?1!=C51!<7:1!=E7:B76 

 

D'69(9P'+# /'/ %"(%&,%# %)7'"(%&# *7# "'+ *&,*# 8-(-)"*+ *,1&=# D'69(9P'+# /'/ %",%#

45/ %&,'2'#*+ '$' %)')#"'+ *&1#;%/*<(*)1&3#.!)+!#%)7'"#<&9 %')#"'+ *&1#.9+#+!.!+ !&#

q^dr= 

 

 561 7:@5E1 ?C=5M5=7851 ^565E5R1 _b# liM,%# ^# x"9(# /-8/ &* 1# !&!)%# .%$'&%)# %)7'"')#

"'+ *&1#9(*&*+#+*8-( 45&"%+ %,'&= 

O@D\B1 H.G785S5CL1 #C=5M5=7R1K'('4&*"# <&9 %')# 8*:1)*# ,!:%)# %)7'"# *+ '$' %/'# 9(*&*+#

 *)1"(*)1&=#D-# %&'"#4%)%(('+(%# '79(%#%,'(%)#%)7'"')#/*0(121)1#+9) &9(#*( 1),*# - "*+#

4%&%+.%/'6(%#+-((*)1(1&= 
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,;:\>\E1 .?UA8A1 HCC?=LR1 @%&# 8'&# %)7'"# "9(%+!(!)?%# !&!)%# ,5)!: !&!(%)# /-8/ &* #

"9(%+!((%&')')#/*61/1,1&#q^gr= 

 

L)7'"# &%*+/'69)# ;171)*# /1?*+(121)3# /-8/ &* # +9)/*) &*/69)(*&1# $%# %)7'"')# 9& *"#

<@M1)1)3#&%*+/'69)#!&!)(%&')')3#1:1+3#;9&"9)(*&1)3#7*"*)#$8=#4'8'#0'7'+/%(#0*+ 5&(%&')#

% +'/'#8-(-)"+ *,1&#q^dr= 

 

1.1.4.1. !:@5E 'F:8?:=6?8UF:9 

 

A-8/ &* 1)# .9+# 89(# 9(,-2-# 6%&(%&,%# 9< '"*(# +9:-((*&,*# %)7'"* '+# 8'&# &%*+/'69)-)#

;%/*<(*)*)#'(+#;171#W[9X3#%)7'"#+9)/*) &*/69)-#'(%#<*&*(%(,'&=#D%(('#8'&#7*"*)#/9)&*#

9& *",*# %)7'"')# &%*+/'69)*# +* 1(*8'(%?%2'# /-8/ &* # *7# "'+ *&,*# 9(,-2-),*)# ;171#

artarak ,!:"%6%#8*:(*&#q^dr= 

Z%+'(#^=c#L)7'"#J9)/*) &*/69)-)-)#T%*+/'69)#@171)*#L +'/'#q^dr= 

WXWX_X[X .9^8=6?= 'F:8?:=6?8UF:9 

 

N!"# :*& (*&1)# $%# %)7'"# +9)/*) &*/69)-)-)# / *8'(# 9(,-2-# 8'&# +9:-(,*# %)7'"* '+#

 %<+'"%# ;1713# /-8/ &* # +9)/*) &*/69)-)-)# %+(%)"%/'6(%# 8*:(*)41. *# ,92&-/*(# 8'&#

6!+/%(':# 45/ %&'&m# *)?*+# /-8/ &* # %+(%),'+.%# 9& *",*# &%*+/'69)*# 4'&%8'(%?%+# %)7'"#

9("*,121),*)# ;17# *& 1:1# *7*(1&# $%# 8%('&('# 8'&# "*+/'"-"# ;17# W["*oX# /%$'6%/'),%#

/*8' (%)'&#q^dr= 
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Z%+'(#^=d#A-8/ &* #K'+ *&1)1)#T%*+/'69)#@171)*#L +'/'#q^dr= 

1.1.4.3. .AN?CBAC 

A1?*+(1+# *& 1:1# %)7'"* '+# &%*+/'69)(*&1)# ;171)1# 8'&# )9+ *6*# +*,*&# *&  1&1&=# D%('&('# 8'&#

/1?*+(1+#('"' '#*:1(1&/*#%)7'"(%&#,%#8*:+*#<&9 %')(%&,%#9(,-2-#4'8'#,%)* !&%#9(-&#6*)'#

897-)-&(*&=# N!"# %)7'"(%&')# /-8/ &* 1)1# %)# 8!6!+# 0*&+(1(1+# 45/ %&%)# 8%('&('# 8'&#

"*+/'"-"#/1?*+(1+#,%2%&'#$*&,1&=#D-#/1?*+(1+#t9< '"-"#/1?*+(1+u#9(*&*+#*,(*),1&1(1&=#

U)#$' &9#%)7'"#&%*+/'69)(*&1#4%)%(('+(%#`d-ag#liM,%#6*<1("*+ *,1&#q^dr= 

 
Z%+'(#^=e#A1?*+(121)#T%*+/'69)#@171)*#L +'/'#q^dr= 

1.1.4.4. 46=?E G]`A

 

Tü"# %)7'"(%&')# "*+/'"-"# *+ '$' %# 45/ %&,'2'# 8'&# <@# *&*(121# 8-(-)"*+ *,1&=# D-#

<@M6*#%)7'"')#t9< '"-"#<@M1u#,%)'&=#I&)%2')m#<%</')#<@#^-_#*&*(121),*3#!&%*7#'/%#

<@# c-d# *&*(121),*# %)# 8!6!+# *+ '$' %6'# 9(-: -&-&(*&=# L)7'"')# 9< '"-"# <@M/1)1)#

!/ !),%# $%# *( 1),*# &%*+/'69)# ;171# ,!:!+ !&=# L)7'"# 8%('&('# 8'&# <@M,*#  *"*"%)#

% +'/'7(%:'&#$%#6*<1/1#897-(-&#q^dr= 
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1.1.4.5. P?E?: 

L)7'"#'(%#+* *('7(%)%)#8'&#&%*+/'69)-)#;1713#8'&#/!&%#/9)&*#,!:%&=#D-#,-&-"-)#)%,%)'3#

&%*+/'69)# !&!)(%&')')# +%),'# *&*(*&1),*#  9<(*)*&*+# 71 # 65),%# 8'&# &%*+/'69)#"%6,*)*#

4% '&"%(%&'3#%)7'"')#7*"*)(*#*+ '0#9("*6*)#8'&#,-&-",*#9("*/13#&%*+/'69)-#5)(%6'?'#

"*,,%(%&')#"%6,*)*#4%("%/'#$%#/-8/ &* 1)# !+%)"':#9("*/1,1&#q^dr= 

 

1.1.4.6. )7?C85UF:1(6\:B765 

 

L)7'"# &%*+/'69)-# /!&,!+.%3# &%*+/'69)# !&!)(%&'# %)7'"'# ');'8e ettiklerinden ötürü 

%)7'"# &%*+/'69)-)-)# ;171# ,!:"%+ %,'&=# D-# ');'8'/69)-)# /%8%8'3# &%*+/'69)#

!&!)(%&')')#"9(%+!(#6*<1/1)?*#/-8/ &* *#8%)7%"%(%&'#$%#%)7'"%#/-8/ &*  *)#,*;*#.9+#

8*2(*)"*(*&1,1&#q^_r= 

 

1.1.4.7. 3>AC1M71,5a761b5@5C87B !=C7:B76 

 

L)7'"(%&')# % +'(%&'# 1:1+(*# *7*( 1(*8'('&# $%6*# *&  1&1(*8'('&=# L)7'"# .57%( '(%&')')# 4!.(!#

.*(+*(*)"*/1#,*#%)7'"')#,%)* !&%#9("*/1)*#)%,%)#9(-&#q^_r= 

 

1.1.4.8. ]F6EF:B?61M71,5a761 5UFC5EU?8?B /?<<7B76 

 

Q"')9*/' (%&3# ;9&"9)(*&# $%# ,'2%&# 8'& *+1"# 8'69+'"6*/*(# "*,,%(%&# ,%# %)7'"#

aktivitesi ü7%&'),%#0*&+(1(1+(*&#9(-: -&*8'('&(%&=#I&)%2')3#*),&9P%)'+3#5/ &9P%)'+#$%#8*71#

/ %&9',# 4%8%('+# ;9&"9)(*&13# 4(- *"* # ,%;',&9P%)*7# %)7'"')')# ,5& # *( # /1)101)1#

*6&1: 1&*&*+#%)7'"')#*+ '$' %/')')#+*689("*/1)*#/%8%< 9(-&(*&#+'#8-#,-&-"3#'79(5/')3#

"% '69)')3#QCB WQ,%)97')#,'09/0* X3#(5/')# *&*01),*)#4%&'#.%$&'(%8'('& q^^r= 

 

1.1.6. !:@5EB765:1'9BB?:AE #B?:B?6A 

 

D-4!)# *&1"3#%?7*?1(1+3# 1<3#;*6$*)?1(1+3#+*21 3#41,*3#.%$&%3# %+/ '(3#,% %&P*)#$8=#.9+.*#

/%+ 5&,%# %)7'"(%&# +-((*)1("*+ *,1&=# D'69 %+)9(9P'# *(*)1),*+'# 4%(':"%(%&(%# /9)#

61((*&,* elde %,'("': 9(*) enzimlerin en 692-) +-((*)1(,121 alan 41,* %),!&/ &'/','&=
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D-# *(*),*# %)# .9+# +-((*)1(*)# %)7'"(%&# *"'(*7(*&# $%# <&9 %*7(*&,1&# q^fr=# L)7'"(%&3#

8'&.9+# 41,*)1)# 6*<1/1),*# .9+# *7# 8-(-)"*(*&1)*# &*2"%)# 41,*(*&,*# 5nemli görevler 

!/ (%)'&(%&=#L)7'"(%&3# 41,*(*&1)# ,92*(# 6*<1(*&1)1# ,%2': '&%8'('&# $%# 8*71# 5&)%+(%&,%# 8-#

,%2':'+('+(%&# +*8-(# %,'(%8'('&# *"*# 8'&.9+# 5&)%+ %# 8-# ,-&-"# '/ %)"%7=# D-# )%,%)(%#

'/ %)"%6%)#,-&-"(*&,*#%)7'"(%&# ')*+ '$%#%,'('&(%&=#D' +'(%&')#+*&*&"*/13# 'stenmeyen 

,%2':'+('+(%&%# 8'&# 5&)%+ '&=# D*71# %)7'"(%&# *)*(' '+# "% 9,(*&,*# '),'+* 5&# 9(*&*+#

+-((*)1(1&=#I&)%2')3#09/0* *7#%)7'"'#<*/ 5&'7*/69)#':(%"(%&'),%#+-((*)1(1&= 

L)7'"(%&3# 41,*# '"*(* 1),*# +* +1# "*,,%/'# 9(*&*+# ,*# +-((*)1(1&(*&=# I&)%2')3# &%))')#

%)7'"'#<%6)'&#!&% '"'#/1&*/1),*#/!  %#+9*4!(*)#9(*&*+#+-((*)1(1&#q_gr= 

L)7'"#+-((*)1"1)1)#%)#692-)#9(,-2-#,*((*&,*)#8'&#8*:+*/1#'/%#,% %&P*)#%),!/ &'/','&=#

C% %&P*)(*&1)# 8'(%:'"'# +-((*)1(*?*+(*&1# *(*)*# 45&%# ,%2':'+('+# 45/ %&%8'(%)# +9"<(%+/ 

+*&1:1"(*&,1&=#D*71#,% %&P*)(*&#*(+*('-<&9 %*7#W8*7'+X#%)7')"(%&')'#'.%&'&#8-#%)7'"(%&3#

*(+*('#+9:-((*&,*#*+ '$' %#45/ %&"%+ %,'&=#D*71#,% %&P*)(*&1)#6*<1/1),*#,*#('<*7(*&#$%#

*"'(*7(*&#+-((*)1("*+ *,1&=#D-#%)7'"(%&')# %/'&'#'(%#57%(#9(*&*+#<&9 %')3#)':*/ *#$%#6*2#

% +'/'6(%#9(-:*)#+'&# %"'7(%)'&= 

 

>*<1(*)# 8'&.9+# *&*: 1&"*# )% '?%/'),%3# %)7'"(%&')# +-((*)1"# *(*)(*&1# 4'  '+.%#

*& "*+ *,1&=# I7%(('+(%# 4!)!"!7,%# &%+9"8')*) -,%9+/'&'89)!+(%'+# */' # WCHQX#

 %+)9(9P'/')%# %:(%)'+# 9(*&*+3# '/ %)'(%)# 57%(('+ %# $%# 6%)'# %)7'" elde edilmesi 

"!"+!),!&m#8-)*#8*2(1#9(*&*+#,*#%)7'"#+-((*)1"1#4'  '+.%#6*641)(*:"*+ *,1&#q^fr= 

L)7'"(%&,%)#  1<# *(*)1),*# 4',%&%+# *& *)# 8'&# 5(.!,%# 6*&*&(*)1("*6*# 8*:(*)"1: 1&=#

L)7'"(%&')# )'?%('+# $%# )' %('+#  *6')(%&')')# 6*<1(*8'("%/'# /-&% '6(%# +*(1 1"/*(#

an9&"*(('+(%&# $%# ;*/ *(1+(*&1)#  %:;'/(%&'# 6*<1("*+ *# $%# ;*/ *(121)# 4%(%?%2'# '(%# '(4'('#

0'+'&# %,')'(%8'("%+ %,'&=# D-)-)# 4'8'# 8'& *+1"# ;*/ *(1+(*&1)#  %,*$'/'# '.')# %)7'"#

<&%<*&* (*&1),*)#'(*.#9(*&*+#6*&*&(*)1("*6*#8*:(*)"1: 1&#q^er= 

 

J*(1 /*(#9(*&*+#%)7'"#6% %&/'7('+(%&'#/9)-?-#9& *6*#.1+"1:#8-(-)*)#8'&.9+#;*/ *(1+3#8-#

%)7'"(%&')#$%6*#8-)(*&1)#+* *('7%#%  '+(%&'#&%*+/'69)#!&!)(%&')')#$%6*#/-8/ &* (*&1)1)#

45/ %&,'+(%&'# *7*("*# $%6*# *& 1:*# 45&%#  %:;'/# %,'(%8'('&(%&=# I7%(('+(%# *"')9*/' (%&')
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meta89('7"*(*&1# '.')# 4%&%+('# %)7'"(%&')# 8-(-)"*61:1# 8'&# .9+# ,%0*# 7%+*# $%# 4%(':'"#

4%&'('2'#'(%#+%),')'#45/ %&%)#+*(1 /*(#;*/ *(1+(*&1)#9& *6*#.1+"*/1)*#/%8%<#9("*+ *,1&=#

Q6)1# :%+'(,%# %)7'"# 6% %&/'7('2'3# +*&89;',&* (*&(*# '(4'('# 9(*&*+# 4('+9P%)# ,%<9(*"*#

897-+(-+(*&1)*#/%8%<#9(*8'('&=#F'<',#"% *89('7"*/1#*.1/1),*)#,*#%)7'"#6*<1"1),*+'#

6% %&/'7('+(%&,%)# ,92*)# G*-?;%&# WC*(*+# +*&*?'2%&# $%# +%"'+# '('2'# ;!?&%(%&'),%#

4(-+97'(/%&*"',# 8'&'+'"'# '(%# 9(-:*)# 4%)% '+# 8'&# ;*/ *(1+X3# H'%"*))-B'?+# WA')'&#

/'/ %"'),%#+*(1?1# 897-+(-2*3#+*&*?'2%&#$%#,*(*+#8!6!"%/')%# /%8%<#9(*)#+*(1 /*(# 8'&#

;*/ *(1+X# $%#N*6-A*?;/# WI(!"?!(# &%/%/'0# 8'&# ;*/ *(1+X# 4'8'# ;*/ *(1+(*&,*)# /57# % "%+#

"!"+!),!&#q^^r= 

 

L)7'"(%&# %?7*?1(1+# *(*)1),*,*# +-((*)1("*+ *,1&=# D-# *(*),*+'# %)# 4!7%(# 5&)%+(%&3#

/'),'&'"# +9(*6(*: 1&1?1# 8'& *+1"# '(*.(*&1)# '.%&'2'),%+'# 41,*(*&1"171)#  %"%(#

8'(%:%)(%&'),%)#9(*)#<&9 %')'# <*&.*(*6*)#<&9 %*73# 6*2(*&1# <*&.*(*6*)# ('<*73# )':*/ *61#

<*&.*(*6*)# *"'(*7# $%# (*+ 97-# <*&.*(*6*)# (*+ *7# %)7'"(%&','&=# L)7'"(%&')# %?7*?1(1+#

*(*)1),*#+-((*)1"1)*#8*:+*#8'&#5&)%+#,%3#<%)'/'(')#*"',*7#%)7'"','&#q^fr= 

 

L?7*?1(1+# *(*)1),*# 8*71# %)7'"(%&# '(*.# 9(*&*+# +-((*)1(*8'('&=# J*&*?'2%&3# /*0&*# +%/%/'3#

<*)+&%*/#;*/ *(1+(*&1),*)#+*6)*+(*)*)#/'),'&'"#897-+(-+(*&1),*#<&9 %')3#+*&89;',&* #

$%# ('<',(%&'#;',&9('7#%,%)#%)7'"(%&# '(*.#9(*&*+#+-((*)1(1&=#>*&*#  %,*$'/'),%3#,9+-)-)#

9(-:"*/1# '.')# <%< ' # 8*2(*&1)1# $%# ;% %&9<9('/*++*&' (%&'# ;',&9('7# %,%)# %)7'"(%&#

+-((*)1("*+ *,1&=#L)7'"#');'8' 5&(%&',%3#'(*.#9(*&*+#+-((*)1(*8'('&#WN*8(9#^=^X#q^_r= 

N*8(9#^=^#E(*.#\(*&*+#J-((*)1(*)#L)7'"#E);'8' 5&(%&'#q^_r= 
 

*B?NA:1#<A     *:Q5^71!==5a51!:@5E %7<?M5 

        Q/<'&') B&9/ *4(*),')#T%,!+ *7 Antienflamatuar 

A!(0*)'(*"', C';',&909(* #A%) % *7 Q) '8*+ %&'6%( 

Hidrazinler K9)9*"')#\+/',*7#WKQ\X Q) ',%<&%/*)3#B/'+9/ '"!(*) 

Q)P'9 %)/')#C5)!: !&!?! 

L)7'"#WQiL#X#E);'8' 5&(%&' 
QiL Q) ';'<%& *)/'0 
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1.1.7. ]?8=?BAC1%?:A8A:<? !:@5EB76 

 

L)7'"(%&# 4%)%(('+(%# ;!?&%(%&')# '.'),%# .9+# "'+ *&,*# 8-(-)-&(*&3# <(*7"*,*+'#

+9)/*) &*/69)(*&1 '/%# ;!?&%# '.'),%+')%# 45&%# .9+# ,!:!+ !&=# @!?&%# 7*&*&# 45&,!2!#

7*"*)# W5&)=# $'&!/# $%6*#  9+/')(%X# ;!?&%# 7*&1# <*&.*(*)1&# $%# ;!?&%# '.'),%+'# %)7'"(%&#

,1:*&1#.1+*&(*&3#856(%?%#<(*7"*#/%$'6%(%&'#*)',%)#^g3
-10

4
 +* #*& *8'('&=#D-)*#'+'#5&)%+3#

;%<* ' #$%#"'69+*&,# ')0*&+ !/!,!&=#K'69+*&,# ')0*&+ !/!),%#+9&9)%&#*& %&(%&,%)#8'&'#

8'&# <1; 1# '(%#  1+*)1&# $%# +*(8')# 9# *& %&#  *&*01),*)# 8%/(%)%)# 85(4%/'# 9+/'P%)/'7# +*(1&#

WE/+%"'X=#D-)-)#/9)-?-),*#9#85(4%,%+'#;!?&%(%&#;17(*#897-("*6*#8*:(*&#$%#)%+&97#

9(-&=#@!?&%)')#'.'),%+'#%)7'"(%&#;!?&%#,1:1)*#.1+*&(*&=#@!?&%#,1:1#/1$1,*)#/'/ %"* '+#

,9(*:1"*#4%.%)#%)7'"(%&')#/%&-"#,!7%6(%&'#;17(*#*& *&=#D-#*)'#*& 1:#;*/ *(1+# *)1/1),*#

+-((*)1(*)#.9+#5)%"('#8'&#<*&*"% &%,'&=#Q6)1#:%+'(,%#$'&!/#$%6*#;%&;*)4'#8'&# 9+/')(%#

')0%+ %#9(*)#+*&*?'2%&#;!?&%(%&'#,%#)%+&97#9(*&*+#%)7'"(%&')'#;!?&%#,1:1)* .1+*&1&(*&= 

@*/ *(1+# *)1/1),*#%)#.9+#+-((*)1(*)#%)7'"(%&m 

.769E1G?:C67?81?E5B?@AR1D*71#<*)+&%*/#+*)/%&(%&'),%#$%#<*)+&%*/#'( ';*81),*#*& *&= 

.769E1 ?85<1 SF8S?=?@1 M71 G6F8=?=1 8G785S5C1 ?:=5c7:1 HK.#LR1B&9/ * # +*)/%&'),%# *& *&=#

'67?=5:1 C5:?@1 HI'LR1 J*/# ,'/ &90'/'),%3# +*&*?'2%&# ;*/ *(1+(*&1),*# $%# "'69+*&,#

')0*&+ !/!),%#*& *&= 

0B9=?E?= FC@?B?87=?= =6?:8?E5:?@d #8G?6=?= =6?:8?E5:?@ H04%d #.%LR 

K'69+*&,#W+*(<#+*/1X#')0*&+ !/!),%3#+*&*?'2%&#;*/ *(1+(*&1),*#$%#/*&1(1+ *#*& *&= 

-?C=?=1 <7Q5<6Fc7:?@1 H-,]LR1 J*(<3# +*&*?'2%&3# +*/# ;*/ *(1+(*&1),*# $%# 8*71#

+*)/%&(%&,%#W5&)=#(5/%"'X#*& *& q^_r= 

 

WX[X #:=5FC85<?:B?6 

 

Q) '9+/',*)(*&3# ')/*)# $!?-,-),*# /%&8%/ # &*,'+*((%&# /%8%8'6(%# 9(-:*8'(%?%+# 9+/',* '0#

/ &%/'#8%& *&*0#% "%+#+-((*)1(*)#'.')#%)#5)%"('#/'(*; 1&=#Q) '9+/',*)(*&#;!?&%#;*/*&1)1#

%)4%((%6%8'(%)# $%# /%&8%/ # &*,'+*((%&'#  %"'7(%6%8'(%)# "*,,%(%&,'&=# E)/*),*# $*&# 9(*)#

*) '9+/',*)(*&# ,1:*&1,*)# *(1)*8'(,'2'# 4'8'# $!?- #  *&*01),*)# ,*# ,92*(# 9(*&*+#

!&% '(%8'("%+ %,'&=# @%"# %+/9P%)# ;%"# ,%# %),9P%)# *) '9+/',*)(*&# /%&8%/  radikal



^d 

+9$-?-# 9(*&*+# ;*&%+% # % "%+ %,'&(%&=# D-# /%8%<(%# /*$-)"*# /'/ %"')')# % +'/')'#

4!.(%),'&%&%+#;*/ *(1+#'; '"*(')'#,%#,!:!&!&(%&#q_^r= 

 

Q) '9+/',*)(*&1)# +9&-6-?-# % +'# 45/ %&"%(%&')')# /%8%8'3# )9&"*(# ;!?&%#

"% *89('7"*/1)1)# 9+/'+#6*)#!&!)!#9(*)#/%&8%/ #&*,'+*((%&'#% +'/'7#;*(%#4% '&"%(%&','&#

q__r= 

 

T%*+ '0# 9+/'P%)#  !&(%&')')# 9(-:-"-)*# "*)'# 9("*+3# 8-# "*,,%(%&')# 9(-: -&,-2-#

;*/*&(*&*# %)4%(# 9("*+# $%# ,% 9+/'0'+*/69)-# /*2(*6*8'("%+# '.')# $!?-  *# $*7'0%/'#

8-(-)*)# /*$-)"*# /'/ %"(%&')%# t*) '9+/',*)# /*$-)"*# /'/ %"(%&'u# ya da 

t*) '9+/',*)(*&u# ,%)'("%+ %,'&# q_`r=# Q) '9+/',*)(*&3# 9 99+/',*/69)k#

<%&9+/',*/69)-)# '(%&(%"%/')'#5)(%6%)#"*,,%(%&,'&#$%#8-)-#,*#&*,'+*((%&(%#.9+#;17(1#

8'&# :%+'(,%# &%*+/'69)*# 4'&%&%+# /*2(*&(*&# q_ar=# Q) '9+/',*)(*&1)# ':(%$(%&'),%)# 8'&'#

/%&8%/ #&*,'+*((%&')#0*7(*/1)1#% +'/'7#;*(%#4% '&"%+3#/%&8%/ #&*,'+*((%&')# 9+/'+#7*&*&(1#

% +'(%&'),%)#;!?&%(%&'#+9&-"*+#$%#;*/ *(1+(*&*#5)(%"#*("*+ *#+* +1(*&1#8-(-)"*+ *,1& 

q_br= 

 

G!)!"!7,%# ')/*)(*&# /*2(1+(1# 6*:*"# $%# /*2(1+(1# 6*:(*)"*# ;-/-/(*&1)*# /9)# ,%&%?%#

"%&*+#$%# '(4'#,-6"*+ *,1&=#D-#/%8%< %)#,1:*&1,*)#*(1)*)#8%/')(%&')#$%#8-#8%/')(%&%#

+* 1(*)#+* +1#"*,,%(%&'#8!6!+#8'&#5)%"# *:1"*+ *,1&#q`^r= 

 

Q) '9+/',*)(*&#/%&8%/ #&*,'+*((%&'#)5 &*('7%#%,%&=#[!?-,-)#9)(*&,*)#% +'(%)"%"%/')'#

,9(*61/16(*# ,*# $!?-,-)# +%),'# +%),')'# 6%)'(%"%/')%# 6*&,1"?1# 9(*)# "*,,%(%&,'&=#

Q) '9+/',*)(*&# ;!?&%(%&'# 61<&* *)# /%&8%/ # &*,'+*((%&'# $%# &%*+ '0# 9+/'P%)# .%:' (%&')'#

% +%)#8'&#:%+'(,%#'),'&4%&=#C!:!+# 9+/' %('#ya ,*# 9+/'+#9("*6*)#!&!)(%&% ,5)!: !&!&= 

 

Q) '9+/',*)(*&# $!?-  *# %),9P%)# 9(*&*+# !&% '(%8'('&=# D-)-)# 6*)1),*# 41,*# 69(-# '(%#

%+/9P%)# 9(*&*+# ,*# $!?-,*# *(1)*8'('&=# D%/')(%&,%# "%$?- # 9(*)# *) '9+/',*)(*&# ')/*)#

/*2(121)*# 6*&*&(1# 9(,-2-# 4'8'# 41,*# "*,,%(%&')')# &*0# 5"&!)!# -7* 1&=# \+/',*/69)-#

4%?'+ '&'&#6*#,*#');'8%#%,%&%+#8%/')#,%2%&(%&'),%+'#+*681#*7*( 1&#q`_3#``r= 
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D%/')# "*,,%(%&'),%# 8-(-)*)# $%# ')/*)# $!?-,-)-# /%&8%/ # &*,'+*((%&,%)# +9&-6*)#

8*:(1?*#,92*(#*) '9+/',*)(*&m#0(*$9)',(%&3#<9('0%)9((%&3#$' *"')(%&#$%#+*&9 %)9',(%&,'&=#

Q) '9+/',*)# '.%&%)# 41,*# "*,,%(%&'# '(%# 8%/(%)'('&/%# 5)%"('# ;*/ *(1+(*&,*# *7*("*#

6*:*)"*/1# "!"+!),!&=# J*)/%&3# +*(<# $%# ,*"*&# ;*/ *(1+(*&1),*+'# 5)%"('# 5(.!,%#

*7*("*#8-)*#5&)%+ '&#q`a3 `br= 

 

>*:(*)"*6*#+*&:1#"!?*,%(%,%#$%#8*21:1+(1+# /'/ %"')')#,%#9(-"(-#65),%#% +'(%"%/'#

/%8%8'# '(%#*) '9+/',*)(*&#9(,-+.*#5)%"(','&=#Q) '9+/',*)(*&#8'69+'"6*?1(*&#$%#,'2%&#

/*2(1+# -7"*)(*&1# '.')# ,%# 5)%"('# 9(*)# "*,,%(%&,'&=# V!)+!# $!?-,-# &%*+ '0# 9+/'P%)#

 !&(%&')%#WT\NX3 &%*+ '0#*79 # !&(%&')%#WTQNX#$%#&%*+ '0#+(9&#'.%&'+('#"*,,%(%&%#+*&:1#

+9&-"*# 45&%$'# !/ (%)'&(%&=# D- '((%)"':# ;',&9+/'*)'/9(# WD@QX3# 8- '((%)"':#

;',&9+/' 9(-%)# WD@NX3# <&9<'(# 4*((* # WBGX# $%#  %&/'6%&# 8- '(;',&9+')9)# WND@yX#

<'6*/*,*#6*641)#9(*&*+# %&?';#%,'(%)#/%) % '+#*) '9+/',*)(*&,1&#q`cr= 

 

Q) '9+/',*)(*&1)#9+/',* '0#&%*+/'69)(*&#,*#45/ %&,'+(%&'#% +'#0*&+(1#:%+'((%&,%#9(*8'('&= 

?L T\N# 9(-:-"-)-# 5)(%6%)# /'/ %"(%&Y# D*+1&# $%# ,%"'&# '69)(*&1)1# 8*2(*6*)# "% *(#

:%(* (*61?1(*&3# "' 9+9),&',%# +%),'('2'),%)# "%6,*)*# 4%(%)# T\NM(*&1# '),'&4%6%8'(%)#

"' 9+9),&'6*(# /' 9+&9"# 9+/',*7# 4'8'= T\NM(*&*# 5&)%+# $%&'?%+# 9(-&/*+# W/!<%&9+/' 3#

<%&9+/' #$8=X 

 

L̂ T\NM(*&1# 6*+*(*61<# % +'/'7# ;*(%# 4% '&%)# W)5 &*('7%# %,%)X# *) '9+/',*)(*&Y#

O(*$9)9',(%&3#z- 9+90%&9(3#{-+*&9 %)3#*/+9&8'+#*/' 3#'),'&4%)"':#4(- * 69)3#"% '69)')3#

"-+-/# $%# !&'+# */' # 4'8'=# D-# 4&-< *# 8-(-)*)# *) '9+/',*)(*&# &*,'+*('+# 7')?'&#

&%*+/'69)-)-)# 8*:(*"*/1)1# ');'8%# %,%&# ya ,*# 7')?'&# &%*+/'69)-)-)# '(%&(%"%/')')#

5)!)%#4%.%&%+#&*,'+*(#&%*+/'69)-)-#8' '&'&(%&= 

 

Q) '9+/',*)(*&#;!?&%(%&'#61<&* *)#/%&8%/ #&*,'+*((%&'3#&%*+ '0#9+/'P%)#.%:' (%&')')#)%,%)#

9(,-+(*&1# 7*&*&1# ;!?&%# ,1:1# $%# ;!?&%# '.'# /*$-)"*# '(%# )5 &*('7%# %,%&(%&=# @!?&%# '.'#

/*$-)"*# 4(- * 69)# &%,!+ *73# 4(- * 69)# <%&9+/',*73# /!<%&9+/',# ,'/"- *73# +* *(*73#

4(- * 69)-A-transferaz ve sit9+&9"#9+/',*7#4'8'#%)7'"(%&#/*6%/'),%#%(,%#%,'('&=#@!?&%#

,1:1# /*$-)"*# '/%# !&'+# */' 3# *(8!"')3#  &*)/0%&')3# 8'('&-8')3# /%&-(9<(*7"')# 4'8'# 0*&+(1#

"9(%+!((%&(%#%(,%#%,'('&#q`d3#`er= 



^f 

WX[XWX #:=5FC85<?:B?6A: .A:ASB?:<A6ABE?8A 

Q) '9+/',*)(*&3#'+'#*)*#*( #4&-<#*( 1),*#8'&(%:%8'('&#8-)(*&#%),9P%)#$%#%+/9P%)#9(*&*+#

*,(*),1&1(1&# q_c3# _dr=# D-# *) '9+/',*)(*&3# 9+/',*)k*) '9+/',*)# ,%)4%/')'# +-&*8'("%+#

'.')# $!?-,-# /%&8%/ # &*,'+*((%&,%)# +9&-&# $%# /%&8%/ # &*,'+*((%&'# )5 &*('7%# % "%+#

*"*?16(*#+-((*)1(1&#q_dr= 

 

N*8(9#^=_#Q) '9+/',*)(*&1)#/1)10(*),1&1("*/1 q_dr= 
 

!$,4e!$1#$%*4'.*,#$-#) 

!$P*/#%*'1#$%*4'.*,#$-#)       $4$!$P*/#%*'1#$%*4'.*,#$-#)  

A!<%&9+/' #,'/"- *7#WA\CX G(- * 69) J9%)7'"#y10 

J* *(*7#WiQNX K%(* 9)') A%(%)6-" 

G(- * 69)#<%&9+/',*7#WGBoX R&'+#*/'  z-('<9'+#*/'  

G(- * 69)#&%,!+ *7#WGTX D'('&-8') Transferrin 

 Q(8!"') A%&-(9<(*7"') 

!'.4e!$1#$%*4'.*,#$-#) 

2*%#/*$1!'.4e!$1

#$%*4'.*,#$-#) 

 

*-#+14-#)#'1'J--#$3-#$1!'.4e!$ #$%*4'.*,#$-#) 

z-N9+90%&9(#W[' *"')#LX J/*) ')#9+/',*7#');'8' 5&(%&' 

 W*((9<!&')9(3#9+/'<!&')9(3#< %&')#*(,%;' 3# -)4/ %)X 

{-+*&9 %)#W[' *"')#QX HQCB@#9+/',*7#');'8' 5&(%&'#W*,%)97')3#(9+*(#*)%/ %7'+(%&3 

 kal/'6-"#+*)*(#8(9+%&(%&'3#)9)/ %&9',#*) '')0(*"* -$*&#'(*.(*&X 

Q/+9&8'+#*/' #W[' *"')#iX T%+9"8')*) #/!<%&9+/' #,'/"- *7 

O9('+#*/' #W[' *"')#DfX N&9(9o-i#W$' *"')#L#*)*(92-X 

 L),9P%)#*) '9+/',*)#*+ '$' %6'#*& 1&*)(*& 

 WGBo#*+ '$' %/')'#*& 1&*)#%8/%(%)#$%#*/% '(/'/ %')X 

H9)%)7'"* '+#/%&8%/ #&*,'+*(# 9<(*61?1(*&#W"*))' 9(3#*(8!"')X 

 C%"'&#&%,9+/#,5)4!/!#');'8' 5&(%&'#W,%/0%&&9+/*"')X 

 H5 &90'(#*,%769)#');'8' 5&(%&' 

A' 9+')(%&#WNHO#$%#UF-^X 

 D*&8' !&* (*& 

 C%"'&#:%(* 5&(%&' 

WX[XWXWX !:<Fc7: #:=5FC85<?:B?6 

 

L),9P%)#'.%&'+('#*) '9+/',*)(*&3#'+'#*( #4&-< *#/1)10(*),1&1(*8'('&(%&#8-)(*&#%)7'"* '+#$%#

)9)%)7'"* '+#*) '9+/',*)(*&#9(*&*+#*,(*),1&1(1&(*& q__3_b3_cr= 
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WX[XWXWXWX !:@5E?=5C1#:=5FC85<?:B?6 

 

J* *(*7#WiQNX3#A!<%&9+/' #,'/"- *7#WA\CX3#G(- * 69)#&%,!+ *7#WGTX#$%#G(- * 69)#

<%&9+/',*7# WG<oX# %)7'"* '+# /*$-)"*# ;*  1)1# "%6,*)*# 4% '&%)# %)7'"/%(#

*) '9+/',*)(*&,1&#q__3_b3_f3`gr= 

 

WX[XWXWX[X $F:7:@5E?=5C #:=5FC85<?:B?6 

 

L)7'"/%(#9("*6*)#*) '9+/',*)(*&1)# '.'),%#4(- * 69)3#"%(* 9)')3#*(8!"')3#8'(-&-8')3#

!&'+# */' 3# +9%)7'"# y103# /%(%)6-"3# z-('<9'+# */' 3# /%&-(9<(*7"')# $%#  &*)/0%&&')# ,*;'(#

%,'(%8'('&#q__3_b3_d-`gr= 

 

WX[XWX[X !C8Fc7:1 #:=5FC85<?:B?61 L+/9P%)# '.%&'+('# *) '9+/',*)(*&13# '(*.# 9(*&*+#

+-((*)1(*)#%+/9P%)#*) '9+/',*)(*&#$%#$' *"')#%+/9P%)#*) '9+/',*)(*&#9("*+#!7%&%# '+'#

8*:(1+ * ')?%(%6%8'('&'7= 

 

WX[XWX[XWX 25=?E5:1!C8Fc7:1#:=5FC85<?:B?61O9('+# */' # W[' *"')#DfX3# */+9&8'+# */' #

W[' *"')#iX3#z-N9+90%&9(#W[' *"')#LX#$%#{-+*&9 %)#W[' *"')#QX#,1:*&1,*)#%(,%#%,'(%)#

$' *"')#'.%&%)#*) '9+/',*)(*&,1& q_`3_a3_cr= 

 

WX[X[X #:=5FC85<?:B?6A:1 ?>BAN?1O@7BBB5CB765 

 

'= O'769(9P'+#9(*&*+#7*&*&1#9("*"*(1,1&= 

''= >*2#$%6*#6*2(1#!&!)(%&')#+9+-/-)-3# *,1)13#45&!)!:!)!#% +'(%"%"%(','&= 

'''= >%"%+(%&')#<':'&'("%/'#%/)*/1),*#8'&('+ %#;*71&(*)"1:#8%/')(%&'#% +'(%"%"%(','&= 

'$= >*2,*#6% %&('#/*61,*#.57!)"%('#$%#6*2#'(%#+*&1:*8'("%(','&= 

$= J!.!+#,%&':'"(%&,%#8'(%#% +'('#9("*(1,1&= 

$'= V9+#+9(*6#8-(-)*8'("%(','&= 

 

WX[XfX #:=5FC85<?:B?6A:1b?U<?B?6A 

 

Q) '9+/',*)(*&3# /%&8%/ # &*,'+*((%&')# /%8%<# 9(,-2-# 8! !)# ;*/ *(1+(*&*# +*&:1# $!?-,-#

+9&-&=# J*(<# &*;* /17(1+(*&1# '(+# /1&*,*# 6%&# *(1&+%)# ,'6*8% 3# "*+-(*,%P%)%&*/69)-# $%#
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+*)/%&# 4'8'# ;*/ *(1+(*&1# $%# 8-# &*;* /17(1+(*&1)# 6*)1# /1&*# 8-(*:1?1# 57%(('+# 45/ %&%)#

;*/ *(1+(*&*# +*&:1# $!?-,-# +9&-6-?-# 45&%$# !/ (%)'&(%&=# Q) '9+/',*)(*&3# 8-#

&*;* /17(1+(*&1#'6'(%: '&"%+#'.')#,%2'(3#8-#&*;* /17(1+(*&*#6*+*(*)"*"*+#'.')#+9&-6-?-#

$%# %,8'&#9(*&*+#+-((*)1("*(1,1&#q`fr= 

 

1.3. %56F@5:?@1!:@5E5:5:  5UFC5EU?8A 

 

1.3.1. %56F@5:?@A:1#<B?:<A6ABE?8A 

 

N'&97')*7# %)7'"'# $!?-  *# "%(*)')# /%) %7')')# 0*7(*# /*(41(*)"*/1),*)# +*6)*+(*)*)#

?'(  %# 9(-:*)# (%+%(%&# 4'8'# ;'<%&<'4"%) */69)# /9&-)(*&1),*# $%# </9&'*7'/3# $' '('49# 4'8'#

"%(*)')# /%) %7')')# 6% %&'# +*,*&# 8-(-)"*"*/1),*)# 5 !&!# ;'<9<'4"%) */69)#

/9&-)(*&1),*#5)%"('#&9(#96)*6*)#8'&#%)7'",'&= 

 

N'&97')# ^eacM,*# Q("*)# +'"6*4%&# v-/ -/# $9)# F'%8'4# W>-/ -/# 09)# F'8'4X#  *&*01),*)#

<%6)'&,%# 8-(-)"-: -&=# B&9 %')(%&'# 9(-: -&*)# _g# *"')9*/'  %)# 8'&'#  '&97')*7,1&=# >*)#

7')?'&'),%# *"' # 09)+/'69)%(# 4&-8-# 8*&1),1&,121),*)# <9(*&# 57%(('+# 45/ %&'&(%&=# Q"' #

4&-8-)-)# ;*&'?'),%# 8%)7%)# ;*(+*/1# 8-(-),-&-&=# H9)# %/*)/'6%(3# 4(-+9P%)'+# $%#

+% 9P%)'+#*/'  '&= 

N'&97')*7# WB9('0%)9(# 9+/',*7Xm# 6!+/%+# 8' +'(%&,%3# 0-)4-/(*&,*# $%# ;*6$*)(*&,*#

8-(-)*)3# "9(%+!(%&# 9+/'P%)'# +-((*)*&*+# "9)90%)9((%&'n o-,'0%)9((%&%#

;',&9+/'(*/69)-)-3# 9,'0%)9((%&'),%# o-+')9)(*&*# 9+/',*/69)-)-# +* *('7(%6%)# 8'&#

%)7'",'&#$%#8*+1& '.%&'&= 

 

N'&97')*7# WLi=# ^=^a=^e=^X3#"%"%('(%&3# 8*+ %&'(%&# $%#8' +'(%&# ,%# '.')),%#9("*+#!7%&%#

8!6!+# ?*)(1# 4-&-8-# 6%(<*7%/'),% 6%&# *("*+ *,1&=# J&%79(*7# $%# +* %+9(*7# *+ '$' %/'#

9(*&*+#'+'#0*&+(1#*+ '$' %#8*&1),1&1&#qagr=#N'&97')*7(*&#W<9('0%)9(9+/',*7-Li=^=^a=^e=^X#

9+/',9&%,!+ *7# 4&-8-# %)7'"(%&,'&# $%# +90*+ 5&(%&'# 8*+1&,1&=# K9(%+!(%&# 9+/'P%)#

8-(-)-69&/*# o- ve vic-\@# 4&-<(-# W`3a3b-t&';',&9+/'X# 0%)9('+# 8'(%:'+(%&'
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9+/' (%"%(%&')') 6*)1),*#"9)90%)9((%&')#9-,';',&9+/'0%)9((%&%#,5)!: !&!("%/'),%#,%#

45&%$# *(,1+(*&1# 8'(')"%+ %,'&# qa^r=# ^ebc# /%)%/'),%# A?;9%)8%')# '(+# ,%0*# 6%)'(%8'(%)#

"*) *&(*&,*# 8-("-: -&=# C*;*# /9)&*# 8'&,%)# .9+# /%87%# $%# "%6$%,%#  '&97')*7#

+%:0%,'("':# $%# +*&*+ %&'7%# %,'("': '&# qa_r=# N'&97')*7(*&3# 8' +'(%&')# $'&*(# $%6*#

"'+&98'6*(# %)0%+/'69)(*&*# ,'&%)"%# 4!?!# /%&4'(%"%/'),%# 8!6!+# % +'(%&'#

8-(-)"*+ *,1&=# D-)-)(*# 8'&('+ %3# 8' +'(%&')# 79&(-# ;*$*# :*& (*&1)*# +*&:1# ,'&%).#

45/ %&"%(%&')')# ,'2%&# /%8%8'# ,%#  '&97')*7(*&1)# $*&# 9("*/1,1&=# G1,*#  %+)9(9P'/'#

8*+1"1),*)#  '&97')*7# 9(,-+.*# +16"% ('# 8'&# %)7'",'&=# L)7'"* '+# +*&*&"*# 8'('"#

')/*)(*&1)1# 79&(*6*)# 8'&# ,-&-",-&=# K-73# *&"- 3# %("*3# :%0 *('# 4'8'# "%6$%(%&,%3##

<* * %/3# 6%"%+('+# "*) *&# 4'8'# /%87%(%&,%# ':(%)"%# $%# /*+(*)"*(*&1# %/)*/1),*# %)7'"#

/9&un .1+*&"*+ *,1&= 

N'&97')*73# ;*6$*)# $%# 8' +'# ,9+-(*&1),*# 0*7(*# "'+ *&,*# 8-(-)*)# 8'&# %)7'",'&=#

D' +'(%&,%# 8! !)# 85(!"(%&,%# 9(*8'('&+%)3# 4%(':"':# ;*6$*)(*&,*# /*.3#  !63# ,%&'# $%#

457(%&,%# $*&,1&=# D' +'/%(# ,9+-(*&,*# 5)?%('+('# 9(*&*+# *+ '0# 9("*6*)# 09&",*#

sentezl%)"%+ %#$%#7*"*)#7*"*)#0*&+(1#% +%)(%&(%3#% '(%)#$%#<&9 %*7#4'8'#8*71#/9(-)-"#

"% *89(' (%&')?%#*+ '$%#%,'("%+ %,'&=#>%)'(%8'('&#8' +'(%&,%+'# '&97')*7#,*21(1"13#0*&+(1#

8'('"# ')/*)(*&1)?*# *&*: 1&1("1: 1&=# A9)# 7*"*)(*&,*# ,%2':'+# +*6)*+(*&,*)# ,*# '79(%#

%,'("': $%# 8-# +*6)*+(*&# ;*++1),*# *&*: 1&"*(*&# 6*<1("1: 1&=# N'&97')*7# *+ '$' %/'#

/*< *)*)# 8*71# 41,*# "*,,%(%&'m# %)4')*&3# .*63# ?*//*$*# 8' +'/'3# "-:"-(*3# *)*)*/3#

<* (1?*)3# )*<9(%9)# !7!"!3# *)*"-&#"-7-3# 7*"8*+3# .'(%+# $%# %("*# 9(*&*+# /*61(*8'('&=#

D' +'(%&,%+'#  '&97')*7#"'+ *&1#+!( !&%(# ':(%"(%&3# .%:' 3# %&':+')('+#$%#61((*)"*6*#8*2(1#

9(*&*+# ,%2':'&# qa`r=# N'&97')*7(*&# /%87%# $%# "%6$%(%&')# ,%<9(*"*3# ;*/* # $%# ':(%)"%#

+*(' %/'# "*,,'6* 1)1# 8%('&(%6%)# ,%2%&('# %)7'"(%&,'&=# \+/'P%)# 4%.':')%# /%8%<# 9(*)#

,%<9(*"*3#':(%"%#$%#;*/* #%/)*/1),*+'#+%/'("%3#7%,%(%)"%#$%#8*:+*#"%+*)'+#7*&*&(*&#

8'&.9+# /%87%# $%# "%6$%(%&,%# "%(9)')# 9(-:"*/1)*3# 8-# ,*# .*8-?*+# +*&*&"*6*# /%8%<#

9("*+ *,1&=# L/"%&(%:"%,%)# ,9(*61# "%6$%(%&# 6!+/%+# "'+ *&,*# 0'&%# $%&'&(%&=# J*61/13#

:%0 *('3#"-7#4'8'#8*71#6*<&*+(1#"%6$%(%&,%#9("*"*/1#4%&%+%)#+*&*&"*(*&#9("*+ *,1&=#

D-)(*&1)# 6*)1/1&*3# +*+*93# .*63# /'6*;# !7!"3# +*;$%# $%# /'6*;# ')?'&(%&,%#  '&97')*7#

*+ '$' %/'#8%+(%)%)#8'&#9(*6,1&#qa`r=#V!)+!# '&97')*7#%)7'"(%&'#'(%#8-#!&!)(%&#'/ %)'(%)#

/9)#!&!)#574!)#+*&*+ %&(%&')% ,5)!:!&(%&= 
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L)7'"* '+#+*;$%&%)4'(%:"%#8*7%)#,%#'/ %)%)#,-&-"(*&#*&*/1),*#6%&#*("*+ *,1&=#E)?'&3#

.%+'&,%+/'7# +-&-# !7!"3# /'6*;# .*6# $%# ;-&"*(*&1)# 4!7%(# &%)+(%&'3# *.1+# &%)+('#

"%6$%(%&,%)# %(,%# %,'(%)# "%6$%# /-6-# $%# '.+'(%&')# *( 1)# /*&1/1# &%)+(%&'# +9) &9((!# 8'&#

+*;$%&%)4'(%:"%# '(%#"%6,*)*#4%('&# qa_r=#D'&.9+#8' +'/%(#+*6)*+ *)#  '&97')*7#%)7'"'#

'79(%# %,'('<# /*0(*: 1&1("*6*# .*(1:1("1:m# &%*+/'69)# "%+*)'7"*/1# $%# 6*<1/1#

*6,1)(* 1("*6*#.*(1:1("1: 1&Y#O*/-(6%#qaar3#*&"- #qabr3#+%&%$'7#qac3adr3#+-:8-&)-#qaer=#

Tir97')*7# *+ '$' %/'3# 9< '"-"# <@M1# %)7'"')# +*6)*+(*&1)*# $%# /-8/ &* (*&1)*# 45&%#

4%)%(('+(%# <@# a3g# $%# d3g# *&*/1),*# ,%2':'&=# V9+# /*61,*# +*6)*+ *)# %(,%# %,'(%)#

 '&97')*71)3#<@#a3gM1)#*( 1),*#*+ '0#9("*,121#8%('& '("': '&#qac3ae-bgr= 

 

D-#%)7'"')#+-((*)1(,121#/%+ 5&(%&#*&*: 1&1(,121),*#"%(*)')#/%) %7'3#8-#%)7'"')# %&?';#

%,'(,'2'#%)#+&' '+#)9+ *(*&,*),1&=#K%(*)')#/*.1)#$%#,%&')')#&%)4')'#$%&%)#-)/-&(*&,*)#

8'&'# 9(*)# <9('0%)9(# 8%)7%&'# +9"<(%+/# 6*<1/1),*# 8-(-)*)# 8'69<9('"%&,'&=# K%(*)')')#

':(%$'3# ,%&'6'# ][# 1:1)(*&1),*)# +9&-"*+# $%# &%*+ '0# 9+/'P%)#  !&(%&')'# 69+# % "%+ '&=#

N'&97')*73# "%(*)')# /%) %7'),%+'# '+'# +&' '+#  %<+'"%6(%# F- '&97')')# "9)90%)9(*7# '(%#

;',&9+/'(*/69)-# $%# L-,9<*)1) WC\BQX# W,9<*"')X ,'0%)9(*7# '(%# ,9<*+')9)*

9+/',*/69)-)-+* *('7(%&=# K%(*)')# <'4"%) ')')# 0*7(*# /*(41(*)"*/1),*)# ,%&"* 9(9P'+#

897-+(-+(*&# 9(-:"*+ *,1&=# N'&97')*7# ');'8' 5&(%&'3# ,%&"*(# "%(*)')# !&% '"'),%# 8*/+1#

gösterdikleri için anti- ;'<%&<'4"%) # $%# 8%6*7(* 1?1# *P*)(*&1# :%+('),%#

+-((*)1("*+ *,1&(*&=# D-4!)(%&,%# "%,'+*(# $%# +97"% '+# /*)*6',%#  '&97')*7#

');'8' 5&(%&')')# ,%2%&(%&'# +* (*)*&*+# *& "*+ *,1&=# E)/*)# 8%6)'),%3#  '&97')*73#

)5&9"%(*)')# 9(-:-"-),*# 5)%"('# &9((%&'# $*&,1&=# D56(%# ,-&-"(*&,*# ,9<*"')#

)5&9 9+/'/' %/')%# $%# ;*  *# B*&+')/9)# &*;* /17(1216(*# 8*2(*) 1(1# )5&9,%P%&*/69)*# 8'(%#

)%,%)# 9(*8'("%+ %,'&(%&=# G1,*# /%+ 5&!),%# '/%#  '&97')*7# ');'8' 5&(%&'# "%6$%# $%#

/%87%(%&')# $%&'"')')# +9) &9(# *( 1),*# 9("*/1# '.')#  %&?';# %,'("%+ %,'&(%&=# N'&97')*7#

/%87%# $%# "%6$%(%&,%# +*&*&"*6*# /%8%<# 9(*)3# 0%)9('+# 8'(%:'+(%&')# +')9)(*&*#

9+/',*/69)-),*#45&%$(%&' 8-(-)"*+ *,1&= 

WXfX[X %56F@5:?@1!:@5E5:5:1,Fa?<?C5 ,?aABAEA 

 

N'&97')*7# %)7'"'# '(+# 9(*&*+# ^ebc# 61(1),*# A?;9%)8%')#  *&*01),*)# 6%)'(%8'(%)#

"*) *&(*&,*# %/<' #%,'("': '&#qbgr=#C*;*#/9)&*/1),*3#8*71# -&-).4'((%&#,1:1),*3#8'&.9+#

/%87%#$%#"%6$%,%# '&97')*7#%)7'"'# %/<' #%,'("':#$%#+*&*+ %&'7%#%,'("': '&#qagr= 
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N'&97')*7# ,92*,*# 89(# "'+ *&,*# 8-(-)"*+ *,1&=# D' +'(%&# *(%"'),% 8-(-)"*/1)1)#

6*)1),*# "'+&99&4*)'7"*(*&,*# 5)?%('+('# 9(*&*+# 8*71# ;*6$*)/*(# 9&4*)(*&,*3#

0-)4-/(*&,*# $%# *6&1?*# +*8-+(-# ,%)'7# ;*6$*)(*&1),*# ,*# .9+# "'+ *&,*# $*&9(*)#

%)7'",'&=#D-)-)#6*)1#/1&*#8'&+*.# 9<&*+# !&!),%#4('+97#9+/',*7#4'8'#9+/',9#&%,!+ *7#

enzimlerinin 6*)1),*#  '&97')*7# %)7'"')'),%# *+ '$' %/'# $%# $*&(121# 8'(')"%+ %,'&#

qb^3b_r=# O*&+(1# 8' +'(%&')#  '&97')*7# '.%&'2'#  !&%$%# 8' +')')# 6% ': '&'("%#  *&71)*# 45&%#

0*&+(1(1+# 45/ %&"%+ %,'&=# @*  *3# *6)1# 9&4*)'7"*)1)# 0*&+(1# 9&4*)(*&1),*# 8'(%# ,%2':'+#

karakteristik özel('+(%&# %/<' #%,'("%+ %,'&=#D'&,%)#.9+#"%6$%#$%#/%87%)')#6*<1/1),*m#

7%6 ')(%&')3# 57%(('+(%# +* %+9(# /-8/ &* 1# !7%&')%3# %)# 0*7(*#  '&97')*7# *+ '$' %/')%# /*;'<#

9(,-2-#/*< *)"1: 1&#qb`r=#L)7'"')#8' +'#;!?&%(%&'),%+'#(9+*('7*/69)-#8' +')')#6*:1)*m#

 !&!)%#/%87%#$%#"%6$%(%&,%#'/%#%&':+')('2%#8*2(1,1& qba3bbr= 

 

1.3.3. %56F@5:?@A:1'?=?B5@B7<5a51)7?C85UF:B?61M7 /7C?:5@E?B?6A 

 

](-/(*&*&*/1#D'69+'"6*#C%&)%2'M)%#8*2(1# %)7'"#+9"'/69)-#  *&*01),*)#  %/<' # %,'(%)#

/1)10(*),1&"*,*3# 8! !)#  '&97')*7(*&1)3# 6!+/%( 4%)"%-indirgenme &%*+/'69)(*&1)1#

+* *('7(%,'+(%&'# '.')3# %)# +*(' %('# %)7'"# 9(,-+(*&1# 8*71# ,%)%6(%&(%# 8-(-)"-: -&= D-#

/1)10(*),1&"*6*#45&%#'.%&'2'),%#8*+1&#8-(-),-&*)# '&97')*7#%)7'"'#"9(%+!(%&#9+/'P%)#

$*&(121),*# 8'&8'&'),%)# 8! !)!6(%# 0*&+(1# '+'# *+ '$' %# 45/ %&"%+ %,'&=# D-)(*&,*)# '(+'3#

"9)90%)9((%&')# o-,'0%)9((%&%# o-;',&9+/'((%)"%# &%*+/'69)-,-&# WL=i=^=^a=^e=^X# $%#

%)7'"')# 8-# *+ '$' %/'3# "9)90%)9(*7# $%6*# +&%/9(*7# *+ '$' %/'# 9(*&*+# 8'(')"%+ %,'&=#

E+')?'/'# '/%3# o-,'0%)9((%&')# o-+')9)(*&*# 9+/',*/69)-6(*# /9)-.# $%&%)# &%*+/'69),-&#

WL=i=^=^g=`=_X# $%# %)7'"')# 8-# *+ '$' %/'# ,%# +* %+9(*7# $%6*# ,'0%)9(*7# *+ '$' %/'#

:%+('),%# *)1)"*+ *,1& qbc3bdr= 

 

1.3.4. %56F@5:?@A:1.9^8=6?=B?6A 

K%6$%#$%#/%87%(%&#0*&+(1#0%)9('+#8'(%:'+(%&#8*&1),1&1&(*&=#O*+* #8-#8'(%:'+(%&')#+!.!+#

8'&# 85(!"!#  '&97')*7# %)7'"')%# /-8/ &* # 9(*&*+# +-((*)1(*8'("%+ %,'&=# B9('0%)9(#

8'(%/'+(%&')')# %)7'"# +* *('7('# &%*+/'69)(*&# )% '?%/'# /%87%# $%# "%6$%(%&,%# &%)+#

,%2': '&"%(%&')%# /%8%<# 9("*(*&16(*# 8'&('+ %3# "%6$%(%&')# (%77% (%&')%# ,%# % +'(%&'#

8-(-)"*+ *,1&= 
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B9('0%)9(#8'(%:'+(%&3#%)7'"* '+#9("*6*)#&%*+/'69)(*&(*#,*#&%)+#897-("*(*&1)*#)%,%)#

9(-&(*&=# D-# 8'(%:'+(%&,%)# 8'&+*.1# 9(,-+.*# 8*/' # 8'&# :%+'(,%# +%),'('2'),%)#

9 99+/',*/69)*# -2&*&(*&# $%# 9(-:*)# 8'(%:'+(%&# <9('"%&(%:%&%+# +96-# &%)+('# "*+&9#

"9(%+!((%&'#9(-: -&-&(*&#qbe3bfr=#N'&97')*71)#/%87%#$%#"%6$%(%&,%+'#%)#5)%"('#,92*(#

/-8/ &* (*&1#0%(*$9)9',# '<'#0%)9((%&(%3#8*/' #0%)9((%&,'&=#D-)(*&,*)#8'&+*.1#+* %+')(%&3#

/')*"'+# */' # %/ %&(%&'3# L-C\BQM)1)3# `3a-,';',&9+/'0%)'(# *(*)')3 `3a-,';',&9+/'0%)'(#

% '(*"')#$%# '&97'),'&=#O(*$9)9',(%&')#4%)%(#+'"6*/*(#6*<1/1#*/*21,*+'#4'8','&#qcgr= 

 

C92*(#0%)9('+#/-8/ &* (*&1)#;%&#8'&')')#/%87%#$%#"%6$%,%#)%,%)#9(,-+(*&1#%)7'"* '+#

+*&*&"*6*# 0*6,*(*&1# 0%)9((%&')# +9)/*) &*/69)-)*# $%# (9+*('7*/69)-)*# 8*2(1# 9(,-2-#

+*,*&3#0*&+(1#+')9)(*&,*)#/%) %7(%)%)#"*+&9"9(%+!(%&#<'4"%) (%&')#&%)+#:',,% '6(%,%#

8*2(*) 1(1,1&=#D*71#/%87%#$%#"%6$%(%&,%# '&97')*71)#*)*#/-8/ &* 1#8' +'#"* %&6*((%&'),%#

4%)%(# 9(*&*+# 8-(-)"*6*)# 0%)9('+# 8'(%:'+(%&,'&# qc^3c_r=# Z%+%&# <*)?*&1#  '&97')*7#

%)7'"'3# '&97')%#+*&:1#*+ '$' %/'#69++%)#F-C\BQM61#,%;',&94%)*/69)*#-2&* "*+ *,1&=#

O*+* # '(4'# .%+'?'# 9(*)# :-,-&# +'# :%+%&# <*)?*&1# ,9+-(*&1),*# .9+# +!.!+# "'+ *&,*# F- 

C\BQ# 8-(-)-&+%)3# .9+# 0*7(*# "'+ *&,*#  '&97')# 8-(-)"*+ *,1&# qc`r=# D-# ,*# 8*71#

*&*: 1&"*?1(*&#  *&*01),*)# /56(%)"%+ %# 9(*)# tN'&97')*7# %)7'"')')# %(,%# %,'(,'2'#

8' +'(%&,%#;%&#7*"*)#%)# '6'#  '&97')*7#/-8/ &* (*&1#8-(-)"*7u#  %7')'#,%/ %+(%"%+ %,'&#

qca3cbr=#A-8/ &* # /<%/'0'+('2'# /*,%?%#/%87%#$%#"%6$%)')#  !&!)%#8*2(1#,%2'(,'&#*6&1?*#

8%('&('#8'&# /%$'6%6%#+*,*&#%)7'"')#/%87%#$%#"%6$%)')#%+/ &*+ %#6*<1(,121#85(!"!)%#

$%# 6% ': '&'("%/')%# 8*2(1,1&=# Q+ '$' %)')# ')?%(%),'2'# <@M,*# /-8/ &* 1)#

+-((*)1(*8'('&('2')'#% +'(%& qcc3cdr= 

 

1.3.5. !:@5E?=5C1'?6?6E? 

 

A%87%# $%# "%6$%(%&')# ,%<9# %,'("%/'# /1&*/1),*# $%# .*&<"*3# +%/"%3# ,'('"(%"%3# +*8-+#

/96"*#4'8'#"%+*)'+#;*/*&#/9)-?-),*#8*71 &%)+#,%2':'+('+(%&'#"%6,*)*#4%("%+ %,'&=#

B%"8%,%)3# "*$'"/'-/'6*;*# +*,*&# 9(*)# ,%2':'+#  9),*+'# 8-# &%)+# 0*&+(1(*:"*(*&1)*#

+*&*&"*#,%)'&=#N'&97')*7#%)7'"'3#"%6$%#$%#/%87%(%&,%#.9+#"'+ *&,*#8-(-)*)#0%)9('+#

8'(%:'+(%&')#9+/',*/69)-)-#+* *('7(%6%&%+3#9)(*&1#o-ki)9)(*&*#6!+/%( 4%&#$%#8-)(*&1)#

<9('"%&'7*/69)-# /9)-?-),*# +*&*&"*6*# /%8%<# 9(*)# +*;$%&%)4'# "%(*)')#

<'4"%) (%&')')#9(-:"*/1)*#/%8%<#9("*+ *,1& qcer= 
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K%6$%# /-(*&1)1)# $%# ,9),-&-("-:# /%87%# $%# "%6$%(%&')# %),!/ &'6%(# 4%&%+.%6(%#

;*71&(*)"*(*&1# %/)*/1),*# 9& *6*# .1+*)# 8-#  !&# &%*+/'69)(*&# )' %('2')'# ,!:!&%&%+3##

!&!)!)#<*7*&#,%2%&')'#$%#+*(' %/')',%#*7*( 1&=#Q6&1?*#+*&',%/3#'/ *+97#$%#6%)4%.#4'8'#

+*8-+(-# ,%)'7# ;*6$*)(*&1)1)# ;*71&(*)"*(*&1# $%# ,%<9(*)"*(*&1# %/)*/1),*# +*8-+ *#

9(-:*)# %7'("%(%&# /9)-?-3#  '&97')*7# %)7'"')')# % +'/'6(%# "%6,*)*# 4%(%)# "%(*)97'/#

/9)-?-# 9(-:*)# /'6*;# &%)+('# (%+%(%&# !&!)!)# ,%2%&')'# $%# +*(' %/')'# ,!:!&!&# qcfr=#

L/"%&(%:"%#&%*+/'69)-)*#/%8%<#9(*)#)%,%)(%&#!.#4&-<#*( 1),* 8'&(%:"%+ %,'&m 

 

'= L)7'"(%&')#/%8%<#9(,-2-#%/"%&(%:"%#&%*+/'69)(*&1= 

''= L)7'"* '+#9("*6*)#9+/',* '0#%/"%&(%:"%(%&= 

'''= K*'((*&,#&%*+/'69)-#/9)-?-#9(-:*)#%/"%&(%:"%(%&= 

 

D-# &%*+/'69)(*&# *&*/1),*# %)# 6*641)# 9(*&*+# 8'(')%)# %)7'"* '+# %/"%&(%:"%#

&%*+/'69)(*&1,1&=# L)7'"* '+# %/"%&(%:"%#  *;1(3# "%6$%# $%# /%87%(%&,%# ,92*(# 9(*&*+#

$*&9(*)#  '&97')*7# %)7'"')')# )%,%)# 9(,-2-# 8'&# 9+/',*/69)# &%*+/'69)-,-&=# H9&"*(#

:*& (*&# *( 1),*# %)7'"# ;!?&%# '.%&'/'),%# 9+/'P%),%)#  %"*//17# 8'&# 8'.'",%# 8-(-)-&=#

Q)?*+3# /%87%# $%6*# "%6$%# 7%,%(%),'2'# 6*,*# +%/'(,'2'# /1&*,*# %)7'"# ;!?&%# ,1:1)*#

.1+*&*+# "9(%+!(%&# 9+/'P%)# $*&(121),*# 8*71# 0%)9('+# 8'(%:'+(%&(%# &%*+/'69)*# 4'&%&%+#

&%)+('#8'(%:'+(%&'#"%6,*)*#4% '&'&#qdg3d^r= 

 

L)7'"* '+# +*&*&"*)1)# 4%&.%+(%:"%/'# '.')#  '&97')*7# %)7'"'3# 8-)-)# % +'# %  '2'#

<9('0%)9('+# "*,,%# $%# "9(%+!(%&# 9+/'P%)')# 8%&*8%&# 9("*(*&1# 4%&%+"%+ %,'&=# Q6&1?*#

/1?*+(1+3# <@# 4'8'# %)7'"# *+ '$' %/')'# ,'&%+ # 9(*&*+# % +'# %,%)# :*& (*&1)# -64-)# 8'&#

/%$'6%,%#9("*/1#4%&%+'&=#L)7'"* '+#%/"%&(%:"%#0%)9('+#"*,,%3#"9(%+!(%&#9+/'P%)#$%#

 '&97')*7# %)7'"'),%)# 8'&')')# 9& *,*)# +*(,1&1("*/1# '(%# ,-&,-&-(-&# $%6*# *7*( 1(*8'('&=#

Q6)1# 7*"*),*# 856(%# %/"%&(%:"%# &%*+/'69)(*&1# 1/1# ')*+ '$*/69)-3# /-8/ &* (*&1)#

-7*+(*: 1&1("*/13# */+9&8'+# */'  $%# /9,6-"# /!(0' # '(*$%# %,'("%/'3# 9& *"1)# <@M/1)1)#

,!:!&!("%/'#$%6*#6!+/%+#8*/1).#-64-(*)*&*+#5)!)%#4%.'(%8'('&#qd_r= 

 

L)7'"* '+#+*&*&"*#&%*+/'69)(*&1),*#"%6,*)*#4%(%)#'(+#+'(' #"*,,%#9(*)#o-+')9)(*&3#

&%)+# 9("*6*)# 8'(%:'+(%&,'&# $%# +%),'(%&'# ,'&%+ # 9(*&*+# &%)+# 897-)"*/1)*# /%8%<



_d 

9("*7(*&=# O*+* # 9(-:an o-+')9)# $%#  !&%$(%&'),%)# /9)&*/1),*# ,'"%&(%&# 9(-:-&# $%#

)';*6% '),%# 8-)(*&# .9+# 8!6!+# "9(%+!((!# 8'(%:'+(%&%# <9('"%&'7%# 9(-&(*&=# T%)+#

897-("*(*&1)1)#*/1(#/%8%8'3#%/"%&#&%)+('#9(*)#<9('"%&(%&,'&#qd`3dar= 

 

C'2%&# %)7'"* '+# %/"%&(%:"%# &%*+/'69)#  !&!# '/%3# 0%)9('+# 8'(%:'+(%&,%)#  !&%"':#

+')9)(*&1)3# /%&8%/ # *"')9*/' # $%# <&9 %')(%&(%# %/"%&# <9('"%&(%&'# 9(-: -&"*/1,1&# qd`r=#

B* * %/ %#$%#+*7%')# '.%&%)#+*&1:1+#8%/')(%&,%3#9+/',%#9("-:#+(9&9P%)'+#*/',')#+*7%') 

'(%#9(*)#&%*+/'69)(*&13#8-# !&,%)#&%*+/'69)(*&,1&= 

 

1.3.6. %56F@5:?@1*:Q5^5=;6B7651M71!:@5E?=5C1'?6?6E?:A: O:B7:E785 

 

K*) *&(*&1)# $%# ,'2%&# 8%/')(%&')# 9(4-)(*:"*/13# ,%<9(*)"*/1# $%# ':(%)"%/'# /1&*/1),*3#

%)7'"* '+# %/"%&(%:"%,%)# 9& *6*# .1+*)# ?',,'# "*,,'# +*61<(*&*# /%8%<# 9,-2-# '.')3#

%)7'"* '+#%/"%&(%:"%)')#+9) &9(!3#8%/')#':(%"%#%),!/ &'/'),%#.9+#0*7(*#5)%"('#9(-<#

 *&*01),*)# ,*# '(4'# $%# *(*+*# 45&"%+ %,'&=# N'&97')*7# +* *('7('# %/"%&(%:"%3# 6*()17?*#

%)7'"')# ')*+ '$%# %,'("%/'6(%# ,%2'(3# *6)1# 7*"*),*# %)7'"* '+# &%*+/'69)# '.')# 4%rekli 

9(*)# 9+/'P%)# $%6*# 0%)9('+# /-8/ &* 1)# '+'/')')# ya ,*# 8'&')')# 9& *",*)#

-7*+(*: 1&1("*/16(*#,*#%)4%((%)%8'('&=#Q6&1?*#%)7'"* '+#%/"%&(%:"%3#%)7'"* '+#9(*&*+#

9(-: -&-(*)# +')9)'+# !&!)(%&')# 8(9+%# $%# %)7'"* '+# 9("*6*)# &%*+/'69)(*&1)# )%,%)#

9(,-2-# &%)+('# 8'(%:'+(%&')# 9(-:-"-)-)# 5)!)%# 4%.'("%/'6(%# %)4%((%)%8'('&# qdbr=#

N'&97')*71)# 8'&.9+# ');'8' 5&!#  *)1)"*+ *,1&# $%# 4!)!"!7,%# +*&*&"*61# %)4%((%"%+#

'.')#8-#');'8' 5&(%&,%)#8*71(*&1# %&?';#%,'"%+ %,'&=#J-((*)1(*)#');'8' 5&(%&3#8%/')(%&,%#

%)7'"* '+# %/"%&(%:"%6'# /9)(*),1&*8'(%)3# 6'6%?%+# +*(' %/')%# % +'/'# 8-(-)"*6*)# $%#

/*2(1+(1#9(*)#"*,,%(%&#9("*(1,1& qdcr= 

N'&97')*7(*&3# ,92*,*# .9+# 6*641)# 9(*&*+# 8-(-)*)# "*,,%(%&,'&# $%# 8'&.9+# .'.%2')#

&%)4'),%)#,%#"%/-('6% (%&'#9(,-2-#'.')#8' +'# *))')(%&'#9(*&*+# *# *)1)1&(*&=#D-)(*&,*)#

8*71(*&1#+9"<(%+/#8'(%:'+(%&,'&#$%#8' +'(%&')#+*8-+3#+5+#$%#6*<&*+(*&1),*#8-(-)-&(*&=#

D*/'  6*<1,*#8-(-)*)(*&1# '/%#4%)%('+(%#  *7%# /%87%3#"%6$%#$%#.*6,*#8-(-)-&(*&=#D*71#

<9 *)/'6%(# '&97')*7#');'8' 5&(%&'m#+9"<0%&9(3#+-*&/% ')3#+-+*&')9)#$%#+-/)9(#4'8'#.9+#

"'+ *&,*# 8' +',%)# '79(%# %,'(%)# 0(*$*)9',(%&,'&# qdd3der=#>*<1(*)# 8-# .*(1:"*(*&*# 45&%#

0(*$*)9',(%&')# ');'8'/69)# 57%(('2'3# *+ '0# 85(4%,%+'# 8*+1&(*# :elat 9(-: -&*8'("%
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+*<*/' %/'),%)# '(%&'# 4%("%+ %,'&=# K*) *&#  '&97')*71)1)# 8%)79'+# */' # '(%# ');'8'/69)-#

/-8/ &* #9(*&*+#+* %+9(# %&?';#%,'(,'2'),%#6*&1:"*(1#');'8'/69)3#\2 +-((*)1(,121),*#'/%#

6*&1:"*/17# ');'8'/69)#9(*&*+#8-(-)-&+%)#*6)1# %)7'"')#*6)1# /-8/ &* (*&(*# /'6*)',# '(%#

');'8'/69)-#'/%#/1&*/16(*#6*&1:"*/17#$%#6*&1:"*(1#');'8'/69)(*&#"%$?- #9("-: -&=#D-#

,-&-"# %)7'"# "9(%+!(!# !7%&'),%# '+'# 0*&+(1# /-8/ &* # 8*2(*"*# 85(4%/')')# $*&(121# '(%#

 *)1"(*)*8'('&=#D- 85(4%(%&,%)#'(+'#0%)9('+#/-8/ &* (*&1#'.%&%)#*&9"* '+#8'(%:'+(%&#'.')#

6!+/%+# *0')' %# 8-(-),-&-&+%)3# ,'2%&# 85(4%# '/%# 9+/'P%)# $%# "% *(# 8*2(*"*#

09)+/'69)(*&1),*)#"%/-(#8*+1&#'; '$*#%,%)#+1/1",1&#qdf3egr= 

 

1.3.7. %56F@5:?@A:1.?SB?>=A6ABE?8A 

 

N'&97')*7|1)# 8*:(1?*# 57%(('+(%&'),%)# 8'&'3# 8' +'# ,9+-(*&1),*# ')*+ '0# 8'&# 8'.'",%#

8-(-)*8'("%# 6% %)%2','&=# O*+* 3# */' -8*7(*&3# !&%3# <9('*"')(%&3# *)69)'+# ,% %&P*)(*&3#

<&9 %*7(*&# $%# 6*2# */' (%&'#  *&*01),*)# *+ '$%# %,'(%8'(%?%2'# 8'(,'&'("': '&# qe^3e_r=#

L)7'"')# *+ '0# 9("*6*)# 09&"-),*# '79(%# %,'(%8'("%/'# '.')# *+ '$*/69)-)-# $%6*#

"9,'0'+*/69)-)-# %)4%((%"%+# *"*?16(*3# -64-)# +9:-((*&,*# .*(1:1("*/1# 4%&%+(','&=#

D' +'/%(#5&)%+(%&')3#/92-+#*/% 9)# '(%#  97#;*(')%#4% '&'("%/'#$%6*#*"9)6-"#/!(0* # '(%#

.5+ !&!("%/'3# 8-#  !&#8'&# ':(%"# '.')#9(,-+.*#-64-)#8'&# 65) %",'&=#D56(%#8'&# ':(%"(%#

/%) %7(%)%)#57! (%&,%3# ,*;*# /9)&*#N&' 9)#}-^^a3#N&' 9)#}-^gg#$%6*#Nn%%)-eg#4'8'#

'69)'+# 9("*6*)# 8'&# ,% %&P*)# 6*&,1"16(*# $%# /1?*+(1+(*# '),!+(%)"':# 0*7*# +* 1("*#

 %+)'2'#9(*&*+#*,(*),1&1(*)#8'&#':(%"(%#"%6,*)*#4%(%)#'+'#0*7,*)3#sulu fazda enzimin 

.57!)!&(%: '&'('<# ,'2%&# 8'(%:%)(%&,%)# *6&1("*/1# 4%&.%+(%:"':# 9(-&# qe`r=# D*71# 8' +'/%(#

57! (%&,%)#  '&97')*7# 8-(-),-&*)# ,9+-(*&1)# ;9"9P%)'7*/69)-# %/)*/1),*3# ,9+-#

;*/*&1)*# 8*2(*) 1(1# 9(*&*+# "%6,*)*# 4%(%)# $%# 0%)9('+# 8'(%:'+(%&')# 9+/',*/69)-# ile 

9& *6*# .1+*)# %/"%&(%:"%# &%*+/'69)(*&1# ,9(*61/16(*# 9(-:*)# $%# /-,*# .57!)!&(!2!# .9+#

,!:!+#9(*)#<'4"%) (%&3#'/(%"#%/)*/1),*#/9&-)#9(*8'('&=#D-#/%8%<(%#,!:!+#/1?*+(1+(*&,*#

.*(1:"*+3# 8-# /9&-)-# 8'&# 5(.!,%# *7*( *8'('&# +'# /1$1# *79 # 9& *"1),*# 8-#  !&# 8'&#

;9"9P%)'7*/69)# ':(%"'3# -64-)#  *"<9)# .57%( '(%&# $*&(121),*# 4%&.%+(%: '&'(%8'('&#

qe`3ear= 

 

Q/% 9)'(%# %)7'"')# 8' +'/%(# 57! (%&,%)# .5+ !&!("%/'# ,%# 9(,-+.*#  %&?';# %,'(%)# 8'&#

65) %",'&#$%#856(%#8'&#':(%"(%#4%)%(('+(%#9(,-+.*#6!+/%+# '&97')*7#*+ '$' %/'#%(,% 



_f 

%,'("': '&=# @9"9P%)'7*/69)# .57%( '/')')# <@# ,%2%&'),%)# %)7'"')# *+ '$' %/'#

% +'(%)%8'(%?%2'),%)3# *"<9)#.57%( ')')#/%.'"'#,%#%)7'"')#'79(*/69)-),*#5)%"# *:1&=#

D*71# ,-&-"(*&,*3# ;9"9P%)'7*/69)# .57%( '/')%3# .%:' ('# '),'&4%)"%-yükseltgenme 

9(*6(*&1)1#%)4%((%"%+#$%#856(%?%#%)7'"#*+ '$' %/')'#+9&-"*+#4%&%+.%/'#'(%3# '),'&4%)#

reaktifler ya ,*# %)7'"# ');'8' 5&(%&'# ,*;'(# 9(*8'('&=# A9,6-"# *7',3# */+9&8'+# */' 3#

4(- * 69)3# ,' '69 &%' 9(3# /'/ %')3# /9,6-"# "% *8'/!(0' # $%6*#  '69!&%# 4'8'# .%/' ('#

8'(%/'+(%& 8-# 4%&%+.%6(%# +-((*)1("1: 1&# qebr=# N'&97')*71)# 8' +'# ,9+-(*&1),*)#

'79(*/69)-# %/)*/1),*3# 0%)9('+# 8'(%:'+(%&')# 9+/',*/69)-)-)# $%# ,9(*61/16(*#

<9('"%&(%:"%(%&')')# 5)!)%# 4%.'("%/'# *"*?16(*3# .92-)(-+(*# 9& *"*3# 8-# 0%)9('+#

8'(%:'+(%&'# 8*2(*61<# 9& *",*)# -7*+(*: 1&*8'(%?%+# $%# 4%)%(# 9(*&*+# <9('"%&'+# 6*<1,*#

9(*)# <9('$')'(<'&&9(',')3# <9('*"' # $%# <9('+*<&9(*+ *"# 4'8'# 8'&# "*,,%# %+(%)'&=# C*;*#

/9)&*# 8-# <9('"%&'+# 6*<13# 9& *",*)# -64-)#  *"<9)(*&(*# 61+*"*# 65) %"'6(%#

-7*+(*: 1&1(*&*+3# 0%)9('+# 9+/',*/69)-)# 5)!)%# 4%.'("':# 9(-&=# D*71# ,-&-"(*&,*# ,*#

<9('% '(%)# 4('+9(# 8-# .%:' # 9+/',*/69)# ':(%"(%&')'# %)4%((%"%+# *"*?16(*#  %&?';#

%,'("%+ %,'&#qecr= 

 

@9"9P%)'7%# %,'(%)# %)7'"# %+/ &%(%&'),%)  '&97')*7# /*0(*: 1&1("*/13# 4%)%(('+(%#

*"9)6-"# /!(0* # $%6*# */% 9)# '(%# .5+ !&"%6'#  *+'8%)3# +&9"* 94&*0'+# 8*/*"*+(*&1#

'.%&'&=# D-# +&9"* 94&*0'+# ':(%"(%&,%# /*) &'0!P(%)'<# ;*71&(*)*)# ,-&-# .57%( '3#

,'% '(*"')9% '(# WCLQLX-A%<;*,%o# $%6*# CLQL-/%(!(97# 4'8'# *)69)# ,%2': '&'?'(%&'#

!7%&'),%# '69)# ,%2':'"# +&9"* 94&*0'/'3# A%<;*,%o# G-^gg# $%6*# A%<;*,%o# G-200 

!7%&'),%# P%(# 0'( &*/69)# +&9"* 94&*0'/'# $%# ;',&9098'+# % +'(%:'"# +&9"* 94&*0'/'#

':(%"(%&')%#  *8'#  - -(-&#qedr=#J&9"* 94&*0'#/9)&*/1),*3#  '&97')*7#8-(-),-&*)#%(!* (*&#

8'&(%: '&'('&# $%# 8*71# ,-&-"(*&,*# */% 9)(*# $%6*# *"9)6-"# /!(0* (*# .5+ !&!(%&%+#

 '&97')*7# +9)/*) &%# %,'('&=# D*71# ,9+-(*&,*)#  '&97')*71)# /*0(*: 1&1("*/1# '.')# 8-#

+&9"* 94&*0'+#65) %"(%&,%)#8'&'#yeterli iken3#.92-)(-+(*#+9"8')*/69)(*&1#8'.'"'),%#

+-((*)1(,121),*3# .9+# 6!+/%+# /*0(1+ *# %)7'"# /*0(*: 1&1("*/1# 4%&.%+(%: '&'(%8'('&=#

I&)%2')3# 0*/-(6%# ,%# +'#  '&97')*73# CLQL-A%<;*?%(# '69)# ,%2':'"# +&9"* 94&*0'/'3#

*&,1),*)# 0%)'(# *4*&97# "* &'+/'# !7%&')%# ;',&9098'+# % +'(%:'"# +&9"* 94&*0'/'# $%# /9)#

9(*&*+# ,*# A%<;*,%o# G-^gg# P%(# 0'( &*/69)# +&9"* 94&*0'/'# '(%# !.# 8*/*"*+(1#

+&9"* 94&*0'+#65) %"(%&#+-((*)1(*&*+#/*0(*: 1&1("1: 1& qeer= 
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G*n('+-C7'+'# $%# *&+*,*:(*&1# W_ggdX#  *&*01),*)3# '+'# +&9"* 94&*0'+# 65) %"# /1&*/16(*#

+-((*)1(*&*+3# 8'&#  !&# "*&-(#  '&97')*713# CLQL-A%<;*,%o# Q-50 '69)# ,%2':'"#

+&9"* 94&*0'/'# $%# A%<;*,%o# G-^gg# P%(# 0'( &*/69)# +&9"* 94&*0'/'#  %+)'+(%&'6(%#

/*0(*: 1&"1: 1&# qefr=# D'&#  !&# "*) *&#  '&97')*71# '/%3# CLQL-/%(!(97# '69)# ,%2':'"#

+&9"* 94&*0'/'#$%#9)-)#*&,1),*)#,*#;',&9+/'*<* ' #+&9"* 94&*0'/'#'(%#/*0(*: 1&1("1: 1& 

qfgr=# Q6&1?*3# ,*;*# 5)?%# 0%)'(# A%<;*&9/%-iF-aD# ;',&9098'+# % +'(%:'"#

+&9"* 94&*0'/'6(%# '&97')*73# %+#8*/*"*+ *#0*&+(1#8' +'#+*6)*+(*&1),*)#/*0(*: 1&1("1: 1&#

qf^3f_r=#>*641)#9(*&*+#+-((*)1(*)#8'&#65) %"#9(*)#P%(#0'( &*/69)#+&9"* 94&*0'/'#'(%#,%#

 %+#*,1",*# '&97')*7#/*0(*: 1&"*#':(%"'3#i;*7*&&*#$%#*&+*,*:(*&1#W_gg^X# *&*01),*)#8'&#

 !&# "*&-(,*)m# }-# $%# *&+*,*:(*&1# W_ggaX#  *&*01),*)# 8'&#  !&# +%/ *)%,%)m# L&* # $%#

*&+*,*:(*&1#W_ggcX# *&*01),*)#O%&-(*#/<=M,%)#4%&.%+(%: '&'("': '&#qf`3far= 

 

1.3.8.  9B9:<9a91"76B761M7 O:7E5 

B9('0%)9((%&# $%#  '&97')*7# 8' +'(%&,%# .9+# "'+ *&,*# $*&,1&=# D-)-)# ;*&'?'),%#

"'+&99&4*)'7"*(*&,*#WD*71#+!0#$%#8*+ %&'(%&,%X#8'(;*//*#"*) *&(*&,*#8*71#;*6$*)/*(#

9&4*)'7"*(*&,*# ,*# 8-(-)*8'('&# qfbr=# D*71# +*8-+(-# ,%)'7# ;*6$*)(*&1),*# ,*# WJ!.!+#

+*&',%/3# 8%6*7# +*&',%/3# O(9&',*# ,'+%)('# 1/ *+97# 4'8'X#  '&97')*7# %)7'"')# $*&# 9(,-2-#

/*< *)"1: 1&#qfcr=#D' +'#;!?&%(%&'),%#%)7'"')#(9+*('7*/69)-#%)7'"')# !&!)%3#%)7'"')#

6*:1)*3#"%6$%#$%#/%87%(%&,%#%&':+')('+(%&')%#8*2(1,1&#qfdr= 

 

N'&97')*7(*&1)#,*6*)1+(1#8' +'#,9+-/-),*+'#;!?&%(%&')#<&9 9<(*7"*(*&1),*#+(9&9<(*/ #

$%#"' 9+9),&'#"%"8&*)(*&1),*#8%('&(%)"':#9(-<3#$*+-9((%&,%+'# *)%)3#9&4*)'+#*/' #$%#

0%)9('+# "*,,%(%&,%)# "! %%//'&# 9("*,*)# 0'769(9P'+# $*7'0%/')'# 6*< 121# /*< *)"1: 1&#

qfb3fdr=# O*+* 3# ,9+-# )%,%)'6(%# ;!?&%# 8'&# ,1:# /%8%< %)# ,9(*61# 7%,%(%),'2'),%3#

<*&.*(*),121),*# $%6*# 0*7(*# %&4')('+# )% '?%/'),%#  '&97')*7m# /-8/ &* (*&1# 9(*)#

<9('0%)9((%&# '(%# % +'(%:'"%# 4'&'<# "9(%+!(%&# 9+/'P%)# $*&# '/%# %)7'"* '+# +*&*&"*#

8*:(*"*+ *,1&=# D-# ,-&-"# .9+# "'+ *&,*# /%87%# $%# "%6$%)')# ;*/*t edilmesinden 

 *:1"*3# ,%<9(*"*# $%#  !+% '"')%# +*,*&# 4%%)# /!&%,%# 4%&.%+(%:"%+ %,'&=# Q6&1?*#

+9)/%&$%3# /1+1(*&*+# "%6$%# /-6-# 6*<1"1# $%6*# ,9),-&*&*+# /*+(*"*# 4'8'  %+)9(9P'+
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/'/ %"(%&')#4%&%2'#9(*&*+#+*8-+#/96"*3#,'('"(%"%3#.%+'&,%+#.1+*&"*3#+%/"%3#%7"%#$%#

<*&.*(*"*#$%6*#.57"%#4'8'# %+)9(9P'+#':(%"(%&,%#.9+#5)%"('#6%&(%&'#$*&,1& qfbr= 

 

1.3.9.  5UFBFc5C1*>B7M1M71%56F@5:?@A: ,?aABAEA 

 

E)/*)(*&,*3# "%(*)')# %+/'+('2'),%# ?'(  %3# /*. *# $%# 457,%# &*;* /171+(*&*# /%8%<# 9(-&=#

Q(8')'7"3#$' '('49#$%#"%(*)9"*#8-)(*&,*)#8'&+*.1,1&= 

 

G!)!"!7%#+*,*&#  '&97')*7#4%)%('+(%#45&!("!: !&=#D-)-)#6*)1/1&*3#;9"9(9P'#<&9 %')#

$%&'#  *8*)(*&1# $%# ,%)%6/%(# $%&'(%&(%# 6!+/%('&=# N'&97')*7(*&1)# 8*+ %&'(%&,%# ,%# .9+#

6*641)# 9(,-2-# /*< *)"1: 1&# qfer=# K%(*)')(%&# 8*+ %&'(%&,%#  '&97')*71)# %)# '6'#

+*)1 (*)"1:# 09)+/'69)# 9(-:-"-,-&=# K%(*)')3# 8'&# <9('0%)9('+# <'4"%) 3# 8*+ %&'#

/<9&(*&1)1#$%#;!?&%(%&'#/%&8%/ #&*,'+*((%&%#$%#][#&*,6*/69)-)*#+*&:1#+9&-"*#45&%$')'#

!/ (%)'&#qffr= 

 

WXfXWgX %56F@5:?@B?6A:1!:<\8=65U7B JUD9B?E?B?6A

N'&97')*73# +*21 # /*)*6'/'),%# +*21 # ;*"-&-# 6*<1"1),*3#  %+/ '(# /*)*6'/'),%3# .%$&%# $%#

'(*.#  %+)9(9P'/'),%# 8*71# 8'69 %+)9(9P'+# -64-(*"*(*&# '.')# .9+# +-((*)1:(1,1&=# G1,*#

/%+ 5&!),%3#  '&97')*7# '/ %)"%73# 0*+* # 8-# %)7'"(%&')# +*&*&"*# % +'(%&'3# .%:' # .%:' #

6*&*&(1# /%8%<(%&# '.')#  %&?';# %,'("%+ %,'&=# N'&97')*7# '(%# 57%(('+(e laktazlarla ilgili 

.*<&*7# 8*2# 8'69<9('"%&(%&'# q^ggr# %(,%# %,'(%8'('&=# N'&97')*7(*&# 8-)(*&1)# 6*)1/1&*#

*) '9+/',*)# $%# 8%/')# &%)+(%),'&'?'# 8'69/%) %7'# q^g^r# 41,*# ,*# 0*&+(1# 57%(('+(%&'6(%#

 '&97')*7(*&1)# -64-(*"*(*&1# &%)+# 9(-:"*/1# .*63# +*+*93# +*;$%#  * # 4%(': 'rmesini 

8-(-),-&-&# $%# :%+%&# <*)?*&13# */+9&8'+# */' #  *6')'3# <%+ ')# P%((%:"%# $%# 8'69/%)/5&#

9(*&*+#-64-(*)1&#*6)1#7*"*),*#/*)*6',%#+-((*)1(1&#q^g_r= 

 

D-#.*(1:"*da3#G'&%/-)#65&%/'),%#6% ':%)#^6 .%:' #6%)'(%8'('&#8' +')')#0*&+(1#<9(*&' %6%#

/*;'<# çözücülerdeki e+/ &%(%&')')3# 8*+1&# '),'&4%"%# *) '9+/',*)# +*<*/' %(%&'

Wi]BTQiX ve anti- '&97')*z aktivitelerinin /<%+ &909 9"% &'+#65) %"(%&(%#')?%(%)"%/'#

*"*.(*)"1: 1&= 
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 O-(/1[X1'#"$#'1#)#&%3)/#.3 

I7%)3#6*<"1:#9(,-2-#.*(1:"*/1),*#J*&*,%)'7#D5(4%/'M),%#6% ':%)#65&%/%(#8' +'(%&') 

^gg# j4k"F# +9)/*) &*/69)-),*+'# % *)9((!# %+/ &%(%&')')# ,%"'&# '),'&4%"%# 4!?!)!#

')?%(%"': '&=#D' +'# %+/ &%(%&')')#,%"'&# '),'&4%"%#4!?!#*8/9&8*)/#,%2%&(%&')'# g3^ea- 

g3_`a# *&*/1),*# 8-("-: -&=# Q6)1# +9)/*) &*/69),*# / *),*& # *) '9+/',*)# 9(*&*+#

+-((*),121# D@N# WD! '((%)"':# ;',&9+/'#  9(-%)XM)')# ,%"'&# '),'&4%"%# 4!?!)!#

g3_ad~g3g^^# 9(*&*+# 8%('&(%"': '&=# V*(1: 121# 8! !)# 8' +'(%&')# *) '9+/',*)# 57%(('+#

45/ %&,'2')'# 8%('& %)# I7%)3# %)# 6!+/%+# *+ '$' %)')# <*71# %+/ &%/')')# 45/ %&,'2')'#

8%('& "': '&#q^g`r= 

 

D-# .*(1:"*,*# '/%3# i]BTQi# '),'&4%"%# 4!?!# *+ '$' %/'# ')?%(%),'2'),%3# "% *)9(-su 

%+/ &%(%&,%# <*71# <*)?*&1# Wg3ede~g3g_`X3# "%),%+# Wg3e_`~g3gfa^X# $%# <*)?*&#

Wg3dba~g3g__X# %+/ &%(%&')')# %)# 6!+/%+# *+ '$' %6%# /*;'<# 9(,-2-# /*< *),1=#

J9)/*) &*/69)# *&  1+.*# '),'&4%"%# 4!?!# ,%# *& "*+ *,1&=# Q6)1# +9)/*) &*/69)(*&,*#

/ *),*& # *) '9+/',*)# D@N# Wg3d_^~g3g_^X# '(%# +*&:1(*: 1&1(,121),*# <*71# <*)?*&1#

%+/ &%/')')#,*;*#6!+/%+#*+ '$' %6%#/*;'<#9(,-2-#/*< *)"1: 1&= 

 

C'% '( % %&('# %+/ &%(%&,%# i]BTQi# '),'&4%"%# 4!?!# *+ '$' %/'# ')?%(%),'2'),%# '/%# %)#

yüksek aktivite W*8/9&8*)/X# ,%2%&(%&'m# "%(9?*)# Wg3d__~g3gafX3# <*)?*&# .'.%2'#

Wg3cfd~g3gd`X# $%# ;9:-&*)# %+/ &%(%&'),%# Wg3cefb~g3gfaX# /*< *),1=# J9)/*) &*/69)#

*& 1:1# '(%# '),'&4%"%# 4!?!)!)# ,%# *&  121# /*< *),1=# B*71# <*)?*&1# ,'% '( eter ekstresinin 

*8/9&8*)/# ,%2%&'# g3ca`~g3gabm# "% *)9(-su %+/ &%/')')# '/%# g3ede~g3g_`# 9(,-2- 

8%('&(%)"': '&= 

 

A*2+*(3#G'&%/-)#65&%/'),%#6% ':%)#8' +'(%&#!7%&')%#6*< 121#%)7'"#');'8'/69)-#'(%#'(4'('#

.*(1:"*/1),*# /-(-3# % '(# */% * (1# $%# "% *)9((!# 8' +'# %+/ &%(%&')') tümünde anti-üreaz 

*+ '$' %/'# /*< *"1: 1&=# A*2+*(# %(,%# %  '2'# 8-(4-(*&1)3# ;*(+# *&*/1),*#4!)(!+#  !+% '",%#

6%)'(%8'(%)#8' +'(%&')#"',%#$%#858&%+#'(%#'(4'('#;*/ *(1+(*&,*3#4%(%)%+/%(#+-((*)1"1#'.')#

8'('"/%(#9(*&*+#,%/ %+(%&#)' %('+ %#9(,-2-)-#8'(,'&"': '&=#V*(1:"*/1),*+'#,'2%&#8' +'(%&#
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'.%&'/'),%# 6!+/%+# !&%*7# ');'8' 5&# % +'/'# 45/ %&%)# <*713# "%),%+3# 6*6(*# <*)?*&13#

+*&*(*;*)*# $%# .*(1# .'(%2'# 8' +'(%&')')# /-(-3# % '(# */% * (1# $%# "% *)9((!# %+/ &%(%&')')#

6!+/%+#!&%*7#');'8' 5&#% +'/'#45/ %&"%/')')3#8-#8' +'(%&')#858&%+#&*;* /17(1+(*&1),*#$%#

mide %)0%+/'69)(*&1)1)#8*:(1?*#)%,%)'#9(*)#Helicobacter PyloriM6'#');'8%#% "%/'#'.')#

,'!&% '+# 9(*&*+# ,%2%&(%),'&'(%8'(%?%2')'# 8'(,'&"': '&=# J*&*(*;*)*# 8' +'/'),%)#

;*71&(*)*)# "% *)9((!# $%# % '(# */% * (1# %+/ &%(%&')') ,%# 6!+/%+# 9&*),*# *) '-üreaz 

*+ '$' %6%# /*;'<# 9(,-2-)-# /*< *"1: 1&# WUi50�#g3gggf#~# g3gggg_# - g3gg`_#~# g3gg`eX#

q^gar= 

 

D-#.*(1:"*,*#'/%m#8' +'(%&')#"% *)9(-su ve dietil % %&('#%+/ &%(%&')')#;%&#'+'/'),%#,%#'6'#

9&*),*# *) '- '&97')*7# *+ '$' %6%# /*;'<# 9(,-2-# 8%('&(%)"': '&=# C'% '( % %&('# 8' +'#

%+/ &%(%&')')# *&*/1),*# %)# 6!+/%+# *) '- '&97')*7# *+ '$' %6'# 4!?!+,%)%# WUi50= 

g3g^`~g3ggge#jKX#8' +'/')')m#%)#,!:!+#*) '- '&97')*7#*+ '$' %6'#'/%#"%),%+#8' +'/')')#

WUi50�# g3ged~g3gge^# jKX# 45/ %&,'2'# 457(%),'=# K% *)9(-su 8' ki ekstrelerinin 

*&*/1),*#%)#6!+/%+#*) '- '&97')*7#*+ '$' %6'#+*(,'&'+#WUi50�#g3g^d~g3gg_#jKX#8' +'/'3#

%)# ,!:!+# *+ '$' %6'# '/%# +-7-+-(*21# 8' +'/')')# WUi50�# g3gd^~g3gg`# jKX# 45/ %&,'2'#

457(%),'= 

 

i*(*63# %nzim ');'8'/69)-# '(%# 6*< 121 .*(1:"*/1),* sulu ve etil *(+9((!# %+/ &%(%&'),%#

6!+/%+#  '&97')*7# ');'8'/69)# % +'/'# 45/ %&%)# +'&*73# 4&%60-& 3# +*&*,- 3# /*&1"/*+# $%#

;*$-.# 4'8'# 8' +'(%&')# ,%&'# &*;* /17(1+(*&1),*# 8' +'/%(# '(*.# 9(*&*+# +-((*)1"1)1) uygun 

9(*?*21)1#'(%&'#/!&"!: !&#q104r= 

 

V*(1:"*"17,*# %)7'"# ');'8'/69)-# 8-(4-(*&1"17,*3 "% *)9(-sulu ve dietil eterli 

ekstrelerde 6!+/%+#  '&97')*7# ');'8'/69)# % +'/'# 45/ eren gücükdene ve kaldirik 4'8'#

8' +'(%&,%#457(%"(%6%&%+3#i*(*6M1)#$*&1"1)*#,*6*)*&*+ ,%&'#&*;* /17(1+(*&1),*#8' +'/%(#

'(*.#9(*&*+#+-((*)1"1)1) -64-)#9(*?*21)1#/56(%6%8'('&'7= 
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 O-(/1fX1/#%!)"#-12!1"O$%!/ 

 

G'&%/-)# yöresinde y% ':%)# 8*71# 8itkilerin3 8*+1&# indirgeme *) '9+/',*) k*<*/' %(%&'#

Wi]BTQiX#$%#*) '- '&97')*7#%)7'"#');'8'/69)(*&1)1)#')?%(%)"%/'#*"*.(*)"1: 1&=

 

Q&*: 1&"*# "* %&6*('# _g^d-_g^e# 61((*&1# *&*/1),*# ,%2':'+# $%P% */69)# ,5)%"(%&'),%#

W.'.%+(%)"%3#"%6$%(%)"%#$%# 9;-"(*)"*#$/=X# 9<(*)*)#8' +'(%&,'&=#D' +'#5&)%+(%&'#%)#

*7# '+':%&# *,% # 9("*+#!7%&%# .'.%+# $%#"%6$%# 4'8'# +1/1"(*&1)1)# !7%&'),%#8-(-)"*/1)*#

,'++* # %,'(%&%+#  9<(*)"1: 1&=# N9<(*)*)# 8' +'(%&# "9,%&)# /'/ %"* '+# +-&*((*&*# -64-)#

9(*&*+# q^gbr# ;%&8*&6-"# "* %&6*('# ;*(')%# 4% '&'("': '&# $%# G'&%/-)# R)'$%&/' %/'# O%)#

L,%8'6* #O*+!( %/'#D'69(9P'#D5(!"!#@%&8*&6-"-#WGT]@XM)*#6%&(%: '&'("': '&=# 

 

D' +'(%&')#  %:;'/(%&'3# C*$'/M')# W^fcb-^febX# # q^gcr# %,' 5&(!2!),%# 6*61)(*)"1:# 9(*)#

tO(9&*#90#N-&+%6#*),#  ;%#L*/ #Q%4%*)# U/(*),/#^-fu3#tO(9&*#90#N-&+%6#*),#  ;%#L*/ #

Q%4%*)#U/(*),/#W/-<<(=#^X3#[9(#^gu#$%#tO(9&*#90#N-&+%6#*),# ;%#L*/ #Q%4%*)#U/(*),/#

W/-<<(=# _X# [9(# ^^u# 0(9&*# +' *<(*&1# 8*: *# 9("*+# !7%&%3# tE)4'('7?%# – N!&+.%# D9 *)'+#

J(*$-7-u#q^gdr#*,(1#/57(!+#+-((*)1("1: 1&=#Q6&1?*# %:;'/#%,'(%)#8' +'(%&')#+9) &9(!),%#

G'&%/-)# R)'$%&/' %/'# O%)# L,%8'6* # O*+!( %/'# D'69(9P'# D5(!"!# @%&8*&6-"-#

WGT]@XM),*)# 6*&*&(*)1("1: 1&=# O(9&*# ('/ %/'),%#  *+/9)(*&3# N!&+'6%# O(9&*/1# q^gcr#

C*$'/M')# W^fcb-^febXM,%+'# 0'(94%)% '+ /1&*6*# -64-)# 8'.'",%# /1&*(*)"1: 1&=# # \ 5& 

'/'"(%&'# N!&+'6%# O(9&*/1M),*+'# :%+('6(%# $%&'("': '&=# I&)%+(%&')# 0*"'(6*# *,(*&1# +96-3#

 !&#*,(*&1#' *('+#$%#+96-#6*71("1: 1&=# 

 

N9<(*)*)# "* %&6*((%&3# ,%"'&8*:  %/<' '# 6*<"*+# !7%&%# ^gg^M,%)# 8*:(*6*&*+#

)-"*&*(*),1&1("1: 1&=# D' +'(%&')# ;*)4'# 8' +'# ?92&*06*/1# 85(4%/')%# *' # 9(,-2-)-)# $%#

%),%"'+#9(-<#9("*,121)1)# %/<' '#'.')#tO(9&*#90#N-&+%6#*),# ;%#L*/ #Q%4%*)#U/(*),/#

1-f#d#q^gcr3#tO(9&*#90#N-&+%6#*),# ;%#L*/ #Q%4%*)#U/(*),/#W/-<<(=#^X3#[9(#^g#q^geru#

$%# tO(9&*# 90# N-&+%6# *),#  ;%# L*/ # Q%4%*)# U/(*),/# W/-<<(=# _X# [9(# ^^# WG!)%&# $,=#

_gggXu3# tO(9&*# \&'%) *('/u# WD9'//%&# ^ecd-^eeaX# $%# U),%o# J%n%)/'/# W^efbX#

+-((*)1("1: 1&= 
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'?6?B?Q?:?1 1 HBrassica oleraceaL 8' +'/'#@*7'&*)#_g^dM,%#  9<(*)"1: 1&=#@%&8*&6-"#

)-"*&*/13#N-&+"%)#c_#WGT]@X= 

K?:N?61 +5Y7a51 HBeta vulgarisL 8' +'/'# L+'"# _g^dM,%#  9<(*)"1: 1&=# @%&8*&6-"#

)-"*&*/13#N-&+"%)#^gb#WGT]@X= 

.?C?6N?1 HOrnithogalum umbellatumL 8' +'/'# K*61/# _g^dM,%#  9<(*)"1: 1&=#

@%&8*&6-"#)-"*&*/13#N-&+"%)#b^#WGT]@X= 

/7BFN?:1 HSmilax excelsa -XL 8' +'/'# K*61/# _g^dM,%#  9<(*)"1: 1&=# @%&8*&6-"#

)-"*&*/13#N-&+"%)#WGT]@X= 

'?B<565C1HTrachystemon orientalis  !"  !"#$% &'()'*'"%'*+,"-./0123"(456+,789(8:!"

;3:&+:<=7",=7+:+*8>"?=:)73,"@A"B CD;E! 

#$%$&$'()*+ ,Rumex acetosella  !" &'()'*'" ?377=F" -./0123" (456+,789(8:!"

;3:&+:<=7",=7+:+*8>"?=:)73,"0@"B CD;E! 

-('*+ -.'/).+ ,Vaccinium myrtillus  !" &'()'*'" ?377=F" -./0123" (456+,789(8:!"

;3:&+:<=7",=7+:+*8>"?=:)73,"G/"B CD;E! 

012$3(4+ ,Amaranthus retroflexus  !" &'()'*'" ?377=F" -./0123" (456+,789(8:!"

;3:&+:<=7",=7+:+*8>"?=:)73,"H-"B CD;E! 

56*37(4+ ,Urtica dioica  !" &'()'*'" IJ=*(4*" -./01de (456+,789(8:!" ;3:&+:<=7"

,=7+:+*8>"?=:)73,"H0"B CD;E! 

8%/'9/3/+ ,Pimpinella anisum  !" &'()'*'"IJ=*(4*" -./01de (456+,789(8:!";3:&+:<=7"

,=7+:+*8>"?=:)73,"HG"B CD;E! 

:/4;/&+ ,Aegopodium podagraria  !" &'()'*'" K+<8*" -./01d3" (456+,789(8:!"

;3:&+:<=7",=7+:+*8>"?=:)73,"AA"B CD;E! 

<(%*+ <(4=(3*+ ,Aegopodium podagraria  !" &'()'*'" K+<8*" -./01de (456+,789(8:!"

;3:&+:<=7",=7+:+*8>"?=:)73,"AA"B CD;E! 

>?=?&;/4/+ ,Polygonum bistorta  !" &'()'*'" ?377=F" -./01de (456+,789(8:!"

;3:&+:<=7",=7+:+*8>"?=:)73,"GA"B CD;E! 

<(4=(3+ ,Capsella bursa-pastoris  !" KL#MN! &'()'*'" N+*87" -./01de (456+,789(8:!"

;3:&+:<=7",=7+:+*8>"?=:)73,"/.0"B CD;E! 

@A* #$'()*+ ,Arum maculatum  !" Nisan &'()'*'" K+<8*" -./01de (456+,789(8:!"

;3:&+:<=7",=7+:+*8>"?=:)73,"B CD;E! 

#(B('(&+,Tussilago farfara  !" K+:( &'()'*'"%'*+,"-./01de (456+,789(8:!";3:&+:<=7"

,=7+:+*8>"?=:)73,"@@"B CD;E! 
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3.1. :(9/3A(' 

 

3.1.1. C/4/A'/3;/+#$''(4*'(4+D.E(%'(3 

 

O=F246+&8 P Arçelik 

#3*('63 Q= R'S+F8 P"%TU3-%Q-108 

L(TU P O',23: 

5; K3(:3 P O=(3VS 

DW-WMQ Q53)(:4X4(473(:3 P"?G.YZ  Instruments 

Terazi P"QVS'7+2F="ID[--. 

W4:(3)* P"W365 QV'3,('X'V+ 

Hassas Terazi P Q+:(4:'=* 

Q= O+,<4*= P K3773:( 

$(47+(') Z'53(63: P"O:+,2"Z'53(63:' 

 

F!G!H! C/4/A'/3;/+#$''(4*'(4+#.IA(6('+:(;;/'/3 

 

?T7"23,3<63:23>"KLCRN"U3<+"QM KI"T:T,63:")=66+,8628! 

 

3.1.3. C/4/A'/3;/+#$''(4*'(4+J.9&.'/3 

I,('4)*'2+,"+)('U'(3*'"(+<',',',23"*8:+*8<6+")+:+6+S+,+>"5+,V+:"\'\3J'>"*+)+:V+"&'()'*'>"

7364V+,>" )+62':')>" )=F=)=6+J8>" \+68" \'63J'>" S49=:+,>" 8*8:]+,>" 3F36(3:3" B+,+*4,E>" 5+F8"

5+,V+:8>" 73,23)>" ]TVT)23,3>" 5+,V+:>" +<8k=6+J8" U3" )+&+6+)" &'()'63:'" )=66+,8628! 

 ':3*=," <^:3*',23)'" &+F8" )^<63:23," (456+,+," U3<+" 5+F+:6+:2+," (37'," 32'63," &'()'"

7+(3:<+663:'"<8)+,28>"23*('63"*=2+,"]3\':'62'"U3"*3:',"&':"<3:23")=:=(=62=! 



_0 

3.1.3.1 #(3('(E(4( 

`^:3*36"I28P"Z+,V+: 

O'6'7*36"I28P"Brassica oleracea 

 

 

 

 

 

 

C3*'7"-!/"N+:+6+S+,+"O'()'*' [145a! 

N+:+6+S+,+"BBrassica oleracea b!"U+:!"acephalaE>"*+:8"U3<+"&3<+F"\'\3)6'>"')'"<8668)"U3"

\4) =F=,"<8668)>"]3,36"46+:+)"I)23,'F"\3U:3*'"T6)363:',23"<3('9(':'673)(3"46+,"*4J=)"

73U*'763:'," *3&F3*'2':!" N'66'>" 23:',>" *3:'," U3" )=UU3(6'" (45:+)6+:2+" <3('93&'6':63:!"

IF4(6=" ]T&:363:3" \4)" 'S('<+\" 2=<+:6+:!" N46+<" ]^&3)" &+J6+7+*8>" )89+" 2+<+,8)68"

46+&'673*'"U3 )3,2',3"S+*"63FF3('"467+*8"'\',"\4)"7')(+:2+"54(+*<=7+ 'S('<+\"2=<+:"

c/.Ha!" b+S+,+" (T:63:'" F+<8X6+7+)" '*(3<3," )'9'63:" '\'," &':3&':2':" \T,)T" )+64:'" 23J3:'"

\4)"2T9T)"7')(+:2+28:!"d39'(6'"(T:63:'"&=6=,+,"6+S+,+"*3&F3*'>"&3*',*36"23J3:'"<T)*3)"

46+," )+6*'<=7>" 7+],3F<=7>" X4*X4:>" 54(+*<=7" U3" 237':" ]'&'" 36373,(63:'" <+58*8,2+"

&=6=,2=:2=J= '\',"\4)\+"(T)3('673)(32':"c//.>///a! 

 

K(A;('(3*L+b+S+,+,8,":47+('F7+"U3"93)3:":+S+(*8F68J8"46+,6+:"'\',"\4)"<+:+:68"462=J="

&'6',73)(32':!"`+58*8,2+"&=6=,2=:2=J=")T)T:(" U3"U'(+7',63:" '63")+,8"23:',6373*',3"

(37'F63<'5" V'62'" ]TF36639(':2'J'>" \4)" 7')(+:2+" '2:+:" *^)(T:2TJT>" (4S=76+:8,8," )=:("

2T9T:TVT" 462=J=" U3" UTV=((+)'" *=<=" U3" F3S':6'" (4)*',63:'" '2:+:6+" 289+:8" +((8J8"

&'62':'67'9(':!"`+6,8FV+"6+S+,+"\39'(63:',23"&=6=,+,"U3"D"U'(+7','"46+:+)"(+,876+,+,"

U'(+7',>" 7'23" U3" &+J8:*+)6+:8," '\" <TF3<','" )4:=:" U3" 7'2323" 46=9+," <+:+6+:8,"

'<'63973*',23"U3"2TF3673*',23"&T<T)":46"4<,+:"c/.Ha! 
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F!G!F!H! <(4=(3 -.M/). 

O'6'7*36"I28P"Beta vulgaris, Beet, Betterave 

C3*'7"-!- Z+,V+:"d'\3J'"O'()'*' [145a! 

M*5+,+)]'663:" X+7'6<+*8,2+,>" ')'" <8668)" 4(*=" &':" &'()'2':!" e6)" <86" <+6,8FV+" :4F3("

<+5:+)6+:8" U+:28:" U3" S3,TF" \'\3)" +\7+*8" '\'," \4)" 3:)3,2':!" e)',V'" <86" &4<=" -.-50 

V71<'"&=6+," X+F6+V+"=F=,"&4<6="&':"&'()'" 46=:!"?35323)'" \'\3)63:'" *+6)87"&'\'7',23"

(456=V+" S35*'" &':6')(3" U3" :3,)63:'" <39'62':!" N^)63:','," =X+)" &':" )8*78" 289+:82+,"

]^:T,T:!"#898"*+:87*8"&3<+F>"'\'"&3<+F":3,)(3>"*'6',2':"93)6',23"&+96+:"U3")4,'"93)6','"

+68: [145]! 

 

3.1.3.3. N(&(3=( 

 

`^:3*36"I28P"d^)T6V3 

O'6'7*36"I28P"Ornithogalum umbellatum

 

C3*'7"-!_"Q+)+:V+"O'()'*' [145a! 



_H 

Ornithogalum (T:63:'>" ]3,366')63" \856+)>" *)+5=*6=" U3" *4J+,68" \4)" <866+,789" 4(*="

&'()'63:2':!"?8&&'"U3"7+22'"23J3:63:'"U+:28:"c/.Ga!"O="X+7'6<+"<=7:=6+:8,8,"U3"&+9)+"

5+:\+6+:8,8," ]+*(:4',(3*(',+6" *'*(37'" U3" )+6&'," :'(7','" V'22'" U3" 46=7*=F" 93)'623"

3()'63<3," &+F8" &'639')63:" B)4,U+664(4)*'," U3" 2'J3:" ]6')4F'(63:E" U3" *54,',63:" '\3:2'J'"

&'6',73)(32':!" ?T:" S37" ',*+,6+:2+" S37" 23" S+<U+,6+:2+" F3S':63,7363:3" U3"

:+S+(*8F68)6+:+" *3&35" 467+)(+28:!" L*)'" F+7+,6+:2+," &=" F+7+,+" )+2+:" <=7:=6+:8"

)=*(=:=V="U3"\8&+,"+\8V8"46+:+)")=66+,86789(8:!"Z'97'9"U3<+"(+F3"<=7:="\8&+,8,"\8)(8J8"

<3:3"*+:868:"U3"\8&+,8,"&T<T<T5"3:'9'5"+\867+*8,8"*+J6+:"c//_>//@a! 

 

3.1.3.4. :/'1=(4 

 

`^:3*36"I26+:8P"K3:3UV3,>"#')3,"DV=>"fF2')3,>"Q'6V+,>"K36U4V+,"

O'6'7*36"I28P"Smilax excelsa 

 

C3*'7"-!@"#')3,"DV="O'()'*' [145a! 

#')3," =V=,2+," 73<2+,+" ]363," &':" &'()'" 46+," 7364V+," 24J+6" 4:(+76+:2+"

<3('973)(32':!" `+5:+)6+:8" =\" *T:]T,T" <3,':!" K3<U363:',23" 93)3:>" (+,3,>" ,'9+*(+>"

*+54,'," U3" reçine &=6=,7+)(+28:!" /--" 73(:3<3" )+2+:" &T<T<3&'63," )^)63:'"

&=6=,7+)(+28:!" K3:TV3," &'()'*','," )^)" )8*78" )+<,+(8685" &+66+" (+(6+,28:8685" '\'673*'"

+689)+,68)" 32'6':*3" (3:63('V'>" '2:+:" *^)(T:TVT> kan temizleyici ve idrar söktürücü 

^F366'J' U+:28: ve )+<,+(8685 '\'62'J',23 frengi ve sedef S+*(+68J8,+ 9'X+
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462=J=" &'6',73)(32':" BN+632'&'" N^<TE!"K3:TV3,'," )^:53" 2')3,*'F" X'6'F63:'" S+96+,85"

)+U=:=6+:+)" U3" )4,*3:U3" <+585" )89" +<6+:8,2+" )+U=:7+*8" <+586+:+) yenilmektedir 

[115a! 

 

K(A;('(3*L+ ;+6)" S3)'76'J',23>" ]^JT*" )+,*3:'>" 7'23" +J:8*8,8" '<'639(':7323" c//g] 

S+F78"U3"*',2':'7'")46+<6+9(8:7+2+")=66+,867+)(+28:"c//0a! 

 

3.1.3.5. #(';.3.& 

 

`^:3*36"I26+:8P";42+,>"M*58( 

O'6'7*36"I28P"Trachystemon orientalis 

 

 

 

 

 

 

 

 

 
 

C3*'7"-!A"N+62':')"O'()'*' [145a! 

30-@." V7" <T)*3)6')(3>" \4)" <8668)" 4(*=" &':" &'()'2':!" `+5:+)6+:8" *3:(" (T<6T" U3"

\'\3)63:','," :3,]'" 7+U'2':!" N=F3<" I,+246=" O^6]3*',23" )+<8," 4:7+,6+:8" +6(8,2+"

X+F6+V+" <3('973)(32':!" ?+,3,>" =\=V=" <+J>" ,'(:+(" (=F6+:8>" 7T*'6+h>" *+54,', ve reçine 

(+987+)(+28: [118a! 

 

K(A;('(3*L+;+6)"+:+*8,2+"'2:+:"+:((8:8V8>")+,"(37'F63<'V'>"<=7=9+(8V8"U3"+(39"2T9T:TVT"

c//G>//0a" ^F366')63:'" &'6',73)(3" 46=5" ]^JT*" )+,*3:',23>" 7'23" +J:8*8" U3" ]+F"

gidermede [116] )=66+,867+)(+28:! 
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3.1.3.6. #$%$&$'()* 

`^:3*36"I26+:8P"b+&+2+>"L)9'7')>"?=:9=4(="

O'6'7*36"I28P"Rumex acetosella 

C3*'7"-!g"N=F=)=6+J8"O'()'*' [120a! 

Polygonaceae +'63*',23,>")8:78F8"2')"U3"(T<*TF"]^U236'"/A-@."V7"&4<=,2+"\4)"<8668)"

&':" &'()'2':!"%376'")8:6+:2+"24J+6"46+:+)"<3('9':!"$)"&'\'7',23" (T<*TF"<+5:+)6+:8" U3"

537&37*'" :3,)6'" \'\3)63:'" U+:28:" c/-/a!" i+F6+" *+<82+" 4)*+6')" +*'(" '\3:3," 3)9'"

<+5:+)6+:8"*+6+(+"46+:+)"<3,':! 

 

K(A;('(3*L+;+6)" +:+*8,2+" <+5:+)6+:8,2+," S+F8:6+,+," 6+5+6+:" \8&+," '<'639(':73*',23"

)=66+,868:!"N^)63:',23,"<+586+,"'6+\6+:")=UU3("U3:'V'>" '9(+S"+\8V8"U3"7T*S'6"46+:+)"2+"

)=66+,868:"c/22a! 

 

3.1.3.7. -('* -.'/). 

 

`^:3*36"I28P"d'63)6') 

O'6'7*36"I28P"Vaccinium myrtillus 

 

                                                            
C3*'7"-!0 d+68"d'63J'"O'()'*'"c/-_]
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Vaccinium myrtillus, N+:+23,'F"O^6]3*'1,',"24J=")3*'7'"&+968V+"467+)"TF3:3"<^:3*36"

46+:+)" \4)" 23J'9')" '*'763:63" &'6',3," TFT7*T" &':" 73<U32':!" $:]+,')" 7+223" U3"

+*'(63:V3" &46" &=6=,+," (45:+)6+:8" &=6=,+," 8687+," ')6'763:23" <3('93&'63," TFT7*T" &':"

73<U32':!" ?T:)'<3123" @.-@-" jR"N=F3<" 3,63763:'" +:+*8,2+" )+6+," &T<T)" &':" )8*78,8"

N+:+23,'F" O^6]3*'1,'," 46=9(=:2=J=" +6+,2+)'" (3:V'S3," <T)*3)" :+)8768>" 4:]+,')"

7+223V3"F3,]',"U3"+*'(6'"(45:+)6+:2+"\4)"2+S+")46+<"93)'623"<3('93&'673)(32':"c/-@- 

/-Ha! 

K(A;('(3*L+e2:+:"<46="3,X3)*'<4,6+:8,2+"+,('&'<4(')"46+:+)")=66+,867+)(+28:!"WTV=2="

)+,*3:23," )4:=<+," 3,F'763:'" \+689(8:28J8>" 2+7+:6+:2+" <+J" &':')'7','," ^,T,3" ]3\73"

^F366'J',3" *+S'5" 462=J=>" <+J68" &'639')63:'," UTV=((+," 289+:8" +(867+*8,8" )46+<6+9(8:28J8"

&'6',73)(32':!"N+,"93)3:','"U3")463*(3:46T"3,"+F+"',2':73"3J'6'7'"]^*(3:2'J'>"&+J8:*+)"

73(+&46'F7+*8,8" 2TF3,3" *4)(=J=>" 2+7+:" *3:(6'J'" 46=9=7=,=, ^,T,3" ]3\('J'"

*+5(+,789(8:" c/-Aa!" d+68" \'63J'" '\3:'J'" +,('4)*'2+," &+)878,2+," 3," F3,]'," 46+,"

73<U363:23," &':'2':!" fF36" 46+:+)" &3<'," X4,)*'<4,6+:8" TF3:',3" ^,376'" 23:3V323"

46=7*=F"3()'<3"*+S'5"46+,"I6FS3'73:"S+*(+68J8,8,"^,T,3"]3\'673*'"TF3:',3"^,376'"&':"

etkisi 462=J="(+,8*8,+"U+:86789(8:"c/-ga! 

 

3.1.3.8. 012$3(4 

`^:3*36"I26+:8P"N49)8:+,>";4:4F"e&'J' 

O'6'7*36"I28P"Amaranthus retroflexus 

 

 

 

C3*'7"-!G";49=:+,"O'()'*'"c/@Aa! 

`+5:+)6+:8" *3&F3" ]'&'" <3,3&'63,>" )3,2'" )3,2',3" S=7=*6=" (45:+)6+:2+" <3('9'5"

46]=,6+9+," &':" <8668)" &'()'2':!" ;49=:+," ^F36" 46+:+)" 3)'6'5" <3('9(':'63," &':" &'()'"

467+7+)6+" &3:+&3:" ^,V3)'" <866+:8," ]+&+6+:8,2+," 2^)T63," (4S=76+:2+," \8)+:" U3"

<3('9':!"d8)(8J8"+:+F'" *T:T6T5" '963,3,"U3:'76'"&':"+:+F'<*3>"]TF36"<3('9':63:"U3" (+F3V')"
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46=:6+:!"O="&'()',',":47+('F7+<+")+:98"3()'6'"462=J="&'6',73)(32': [130a! 

 

3.1.3.9. 56*37(4 

 

O'6'7*36"I28P"Urtica diocia / urens 

 
C3*'7"-!H"M*8:]+,"O'()'*' [145a! 

d4)"<8668)"4(*="&':"&'()'2':!"Q+58 2^:(")^936'>"2')>"/A."V7")+2+:"=F+<+,>"*T:T,]3,"U3"

\4)" 2+66828:!" `+5:+)6+:" )+:9868)68>" 39)3,+:>" <T:3)-78F:+)" 93)6',23" 2'96'2':!" Q+5" U3 

<+5:+)6+:8" <+)8V8" (T<63:63" )+56828:!" d'\3)63:" =X+)>" <39'6>" (3)" V',*'<3(6'>" =\" <+5:+)"

)46(=)6+:8,2+"5T*)T6"]'&'"(456="S+6dedir [132a! 

 

K(A;('(3*L+ Q4," F+7+,6+:2+" \4)" <+<]8," 46+," )+,*3:" S+*(+68J8,8" ^,63<'V'" 3tkileri 

462=J="*+5(+,789(8:"c/__a!"?4S=7"U3"<+5:+)6+:8"3]F+7+>"+5*3>"<+:+>"&+*=:>")+:+V'J3:"

<3(73F6'J'>"'\"S+*(+68)6+:8>"2'<+&3(>"23:'"3,X3)*'<4,6+:8>":47+('F7+6"+J:86+:>"kanser ve 

&=:=," )+,+7+6+:8" ]'&'" &':23," \4)" :+S+(*8F68J8," (32+U'" 32'673*',23" (3:V'S"

32'673)(32':!" I<:8V+>" 5:4*(+(>" 7'23-&+J8:*+)" (T7^:63:'>" ^F3X+]=*" )+,*3:'"

'<'639(':73*',23"23")=66+,867+)(+28: [134a! 

 

F!G!F!GO! 8%/'9/3/ 

`^:3*36"I26+:8P"I,+*4,>"L,'*4,>"K3*':4(="

O'6'7*36"I28P"Pimpinella anisum 

 

C3*'7"-!/."LF36(3:3"BI,+*4,E O'()'*' [135a! 
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`=:2=7=F2+" <+<]8," 46+:+)" &T<T<3," U3" )=66+,867+)(+" &':" &'()'" 46+," +,+*4," BP. 

anisumEk" I,+246=12+" <+<]8," 46+:+)" <3('93," Apiaceae X+7'6<+*8,2+," +:47+(') &':"

&'()'"46=5k"\4)"3*)'63:23,"&="F+7+,+")+2+:"\'\3)>"<+5:+)"U3" (4S=76+:8,2+,"*32+('X>"

+,('*5+F742')>" +,('*35(')>" +,('X=,]+6>" (4,')>" +,('235:3*+," 46+:+)" )=66+,867+)(+28:!"

;35+(45:4(3)('X"3()'63:'"462=J="2+"2T9T,T673)(32': c/_-a! 

 

3.1.3.11. <(%* <(4=(3* 

 

`^:3*36"I28P"Z3F') 

O'6'7*36"I28P"Beta vulgaris b! U+:!"cicla 

C3*'7"-!//"Z+F8"Z+,V+:8 c/@/a! 

Z+F8" \4)" X+F6+" &3*63<'V'" &':" *3&F3" \39'2'2':!" `+58*8,2+" +98:8" 7')(+:2+" *42<=7"

&=6=,=:!" N+64:'*'" 2T9T)" 46+," 5+F8" &'()'*'" 7',3:+663:" <^,T,23," 462=)\+" <4)*=," &':"

&'()'" 467+*8,+" :+J73," +*)4:&')" +*'(" BR" U'(+7','E" <+58*8" &+)878,2+," 462=)\+"

F3,]',2':" c/__>/_@a!"`T)*3)"7')(+:2+" *42<=7"&=6=,2=:+," 5+F8" <+5:+)6+:8" &=,=,6+"

24J:=" 4:+,(868" 46+:+)" I" U'(+7','" 23" &=6=,2=:7+)(+28:!" Q42<=7=," <+,8" *8:+" 5+F8"

<+58*8,2+" )+6*'<=7>" X4*X4:>" 7+],3F<=7>" 237':" U3" 54(+*<=7" 2+" &=6=,7+)(+28:!"

I<:8V+"5+F8"'\3:'*',23"5+67'(')>"*'(:')>"463')"B$73]+-HE>"6',463')"+*'("B$73]+-gE"]'&'"

=\=V=" <+J" +*'(63:'>" X46')" +*'(>" 53)(',>" +*)4:&')" +*'(>" X4*X46'5'(>" ]6')46'5'(" U3"

546'*+))+:'263:"23"&=6=,7+)(+28: c/_Aa! 

F!G!F!GH! :/4;/& 

 

`^:3*36"I28P"O+628:+, 

O'6'7*36"I28P"Aegopodium podagraria  
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C3*'7"-!/-"K3,23)"O'()'*'"c/@Aa! 

 

d4)" <8668)" &':" &'()'" 46+," 73,23)" '\'" &49>" 2')" &':" ]^U23<3" *+S'5(':!" ?+\" <+5:+)6+:8"

&3<+F" <+" 2+" &+F3," 537&37*'2':!" ?+,363:'" 3,6373*',3" *'6',2':')(':!" `+," U3" +:)+"

\'F]'63:'"'56')*'k"<+,6+:8"\8)8,(86828:"c/-/>/@.a! 

 

3.1.3.13. >?=?&;/4/ 

 

`^:3*36"I26+:8P"N=:(53,\3*'>"d8<+,V8)>"N=:((8:,+J8"

O'6'7*36"I28P"Polygonum bistorta 

                                                          

 

C3*'7"-!/_" TVT)23ne O'()'*'"c/@/a! 

 

Polygonaceae X+7'6<+*8,+" +'(" V',*'" 46=5" T6)37'F23" (8&&'" +7+\6+" (3:V'S" 32'63," U3"

24J+6"46+:+)"<+<8687"]^*(3:3,"__"V',*'"&=6=7+)(+28:"c/@-a!"Polygonum (T:T,T,"&+F8"

V',*63:'"]363,3)*36"*+J+6(872+")=66+,867+)6+"&3:+&3:"P. bistorta1,8,")=:=(=67=9")^)"

U3":'F476+:8,8,"+,('(T**'X"U3"+,('7'):4&'<+6"<^,63:'"462=J="*+5(+,789(8:"c/@_a!"O:'('*S"

;3:&+6" i+:7+)45323" 23:]'*',23" '*3" +,('2'<+:3(')" U3" +,('3,X6+7+(=+:" 3()'63:3" *+S'5"

462=J="&'62':'67'9(': [144a! 

 

3.1.3.14. <(4=(3 

 

`^:3*36"I26+:8P"N=9"Z+,V+:8>"d4&+,\+,(+*8>"N=9"I<+J8"Z+,V+:8"
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O'6'7*36"I28P"Capsella bursa-pastoris b! 

   

   C3*'7"-!/@"Z+,V+: O'()'*' [146a! 

O4<="AA"V7")+2+:"=F+<+&'63,>"(3)"<8668)"&':"&'()'2':!"Q+58"2TF]T,>"<=)+:8")8*78,2+,"

2+66+,789" 46=5" <+5:+)6+:8" *+56828:!" ?4S=76+:8" 36'5*" 93)6',23" 46=5" :3,]'" *+:8- 

)+SU3:3,]'2':" c/_-a!" ;+6)" S3)'76'J',23" )=:(" 2T9T:TVT>" )+," (37'F63<'V'>" &+J8:*+)"

<=7=9+(8V8>" <+:+6+:8," '<'63973*','" U3" 4,+:867+*8,8" S8F6+,28:8V8>" 3]F+7+" U3" göz 

'6('S+&8,8" '<'639(':'V'" c/@0ak" )+&8F68)" ^,63<ici ve idra:" *^)(T:TVT" c/@0a" 46+:+)" U3"

2'<+&3((3"c/@Ha")=66+,867+)(+28:! 

 

3.1.3.15. @A* #$'()* 

 

`^:3*36"I28P"%'U') 

?T:)'<3" 3,36'"I28P"?':9')"5+,V+:8>"`86+,"#'6'>"`86+,"$(=>"I<8"N=6+J8>"`86+,"O8\+J8>"

`86+,"`+*(8J8>"N+&+:]+, 

O'6'7*36"I28P"Arum maculatum 

 

C3*'7"-!/A I<8"N=6+J8 c/@Aa! 

%'U')>" ^F36" 46+:+)" 3)'6'5" <3('9(':'63," &':" &'()'" 467+7+*8,8," <+,8*8:+" ^,V3)'" <868,"

\'\3)63:',23,"2T93,"(4S=76+:2+,"3623"32'6':!"d8)(8J8"+:+F'"*T:T6T5"'963,3,"U3:'76'"&':"

+:+F'<*3>"2+S+"]TF36"<3('9':63:>"2+S+"U3:'76'"U3"(+F3"46=:6+:! 

 



@0 

N+:+23,'F" &^6]3*',23" <+<]8," 46+:+)" 3)'6'5" &'\'63," )8:6+:2+" U3" (+:6+6+:2+" )3,2'"

)3,2',3" 24J+6" 46+:+)" &T<T:63:!" O=" ,'U')63:'," -" (T:T" &=6=,7+)(+28:!" e6)'" &'()',',"

<+5:+)6+:8"3,"U3"&4<"46+:+)"&':+F"2+S+"=X+)"(T)3('63,"(T:T>" ')',V'*'" '*3"(T)3('673<3,"

<+5:+)6+:8 3," U3" &4<" 46+:+)" &T<T)" 46+," F3S':6'" ^62T:TVT" U3" F3S':63<'V'" &':" (T:2T:!"

%'U')"&36':6'"F+7+,6+:2+"<+5:+)6+:8,8,"(+F3"462=J="F+7+,6+:2+ (456+,7+)(+28:! 

 

N+<,+7+"3*,+*8,2+"\8)+,"<39'6")^5T)63:"+68,8:!"`39'6")^5T)63:"4(=,"F3S:',',"3()'*','"

]^*(3:73)(32':!" ?T)3('6':)3," \4)" X+F6+" \'J,37373<3" 2'))+(" 32'6':" \T,)T" &'()',',"

F3S:'" &4J+F+" ]828)6+7+" ]'&'" &':" S'**'<+(" &8:+)8:" U3" 2+7+)6+:2+2+" S'**32'6':!"

N+S:+7+,7+:+9" V'U+:8,2+" &=" &'()','," \4:&+*8" <+5867)+(+28:" U3" '*7'" 23" ?':9')"

d4:&+*828:! 

 

`^:3" `373)63:'P" N+U=:7+*8" <+5868:" B 3,36" 46+:+)" '\',3" 78*8:" 3)73J'" 24J:+,+:+)"

<4J=:( '6+U3*'"'63"<3,'673)(32':E"c/@Ha! 

 

3.1.3.16. #(B('(&+P9$ 

 

`^:3*36"I26+:8P"f)*T:T)"$(=>"#3U3(+&+,8>"N=*=(>"Q=6+,28)"4(="

O'6'7*36"I28P"Tussilago farfara 

 

 

 

 

 

 

 

 

 

 

C3*'7"-!/g"N+&+6+)"$(= [141a! 

d4)"<8668)>" :'F476=>"@."V71<3")+2+:"=F+<+&'63,"4(*="&':"&'()'" (T:T2T:!"C=(=&3(6'"U3"

,376'"<3:63:23>"4:7+,68)"+6+,6+:2+>"23:3")3,+:6+:8,2+"<+<]8,"46+:+)"<3('9':!"N+:6+:8,"

3:'73*'<63" &3:+&3:" &'()','," ^,V3" &+6" )4)=*=,2+" *+:8" \'\3)63:'" &=6=,7+)(+28:!"

Çiçekleri," *467+*8" *4,:+*8,2+" ':'" <39'6" <+5:+)6+:" +\+:!" O=" <+5:+)6+:" F+7+," F+7+,"

937*'<3"46+:+)")=66+,86+&'63V3)")+2+:"&T<T<T5"<3('9':63:! 

 

`+5:+)6+:8,8," +6(" <TFT" &3<+F>" T*(" <TFT" <39'6" U3" (T<6T2T:!" `^:3*36" 46+:+)" ^)*T:T)"
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tedavilerinde te:V'S"32'62'J'"&'6',73)(32':"[146a! 

 

F!H! QR49/I 

 

d+6897+2+" )=66+,86+V+)" 46+," &'()'63:>" 73U*'73" &+J68" 46+:+)"  ':3*=," e6',',"

)^<63:',23," (456+,+V+)" U3<+" *37(" 5+F+:6+:8,2+," (37'," 32'63V3)(':!" ?456+,+," &'()'"

,=7=,363:'" *+X" *=" '63" <8)+,28)(+," *4,:+" 6+&4:+(=U+:" 9+:(6+:8,2+" )=:=(=6+:+)"

^JT(T63:3)" (4F" S+6',3" ]3(':'63V3)(':!" ;3:" &'()'" ,=7=,3*',23," &36':6'" ]:+7+h6+:2+"

+68,+:+)" X+:68" \^FTVT63:63" 3)*(:+)*'<4,6+:8" <+586+V+)(8:!" L)*(:+)*'<4," *4,:+*8,2+"

^:,3)63:" lS+(7+," )mJ828<6+" *TFT63V3)(':!" L623" 32'63," *TFT,(T63:'," :4(+:<"

3U+54:+(^:23" \^FTVT63:'" =\=:=6+:+)" &'()'" 3)*(:363:'" 3623" 32'63V3)(':!" L623" 32'63,"

3)*(:363:" +,('4)*'2+," U3" ',S'&'*<4," +)('U'(3*'" ',V363,',V3<3" )+2+:" Y@" nR123"

*+)6+,+V+)(8:!" d+6897+6+:" '\'," S3:" &':" 3)*(:3,'," *(4)" U3" *(+,2+:(" \^F36('63:'"

2'73('6*T6X4)*'((3"B#KQ$E""S+F8:6+,+V+)(8:!";+F8:6+,+,"&="\^F36('63:>""+<,8"\^FTVT"'63"

X+:)68")4,*+,(:+*<4,6+:+"*3<:36('63:3)"+)('U'(363:'"',V363,3V3)(':!"!"RDZCIR"<^,(37'>"

fF<T:3)" U3" +:)+2+96+:8" [148ak anti-(':4F',+F" +)('U'(3*'" '*3" W+,,'" U3" +:)+2+96+:8,8,"

[/@0a"<^,(3763:',3"]^:3"*53)(:4X4(473(:')"46+:+) tayin edilecektir! 

F!H!G!G! :/9(41'-N$+8&693/'/3.4.4+0(%*3'(4I(6* 

;3:" &'()'23," -.193:" ]:+7" +68,+:+)" /.." 7b" 73(+,46>" /.." 7b" *=" '6+U3" 32'63:3)"

\+6)+6+7+68" *=" &+,<4*=,+" )4,=62=!" 24 saat &3)63('62')(3," *4,:+ &3F" <+:2878<6+ 

*TFT63:3)" \^FTVT,T,"=F+)6+97+*8" '\', &':" *T:3"&3)63('62'! @." jR123" 3(TU3")=:=7+*8"

için &8:+)8628! 

 

F!H!G!H! C./9.'+89/3+8&693/'/3.4.4+0(%*3'(4I(6* 

 

;3:" &'()'23," 20193:" g:+7" +68,+:+) &'()'<3" -00 mL dietil eter ilave edilerek 

\+6)+6+7+68" *=" &+,<4*=,+" )4,=62=!" -@" *++(" &3)63('62')(3," *4nra &3F" <+:2878<6+ 

süzülerek çözücünün =F+)6+97+*8 '\',"&':" *T:3"&3)63('62'!" @." jR123" 3(TU3")=:=7+*8"

için &8:+)8628! 

;37" +,('4)*'2+," S37" 23" 3,F'7" ',S'&'*<4," +)('U'(3*'" (+<',',23" &'()'63:'," X+:)68"



@H 

\^FTVT63:23)'" 3)*(:363:','," X+:)68" )4,*+,(:+*<4,2+)'" \^F36('63:'" S+F8:6+,28!" O=,=,"

'\'," ^,V36')63" *(4)" \^F36('63:'" S+F8:6+,28!" ;37" 73(+,46-su> S37" 2'3('6" 3(3:" &'()'"

3)*(:363:',23," *(4)" \^F36('" B/..."µg/mLE" S+F8:6+7+)" '\'," .>..-.193:" ]ram +68,85" -"

7b" 2'73('6*T6X4)*'(" B#KQ$E1(3" \^FT63:3)" S+F8:6+,28!" #+S+" *4,:+" +<,8" \^FTVT<63"

X+:)68")4,*+,(:+*<4,6+:+ *3<:36('62'! 

 

F!H!G! @49.-9.31%.4(%+@&9.S.9/ T(A.4. 

 

 !"#$%!&!&' (!$)%#' )*&+!&,$!+-*&.!)/' 01"2%,/%2$.2&' 3!&&/' 42' !$)56&#&' ,/$*"/&!"'

/&7/8/,1$'!),/4/,2+/'-1&,29/&2':1$2'+;2),$*(*,*92,$/)'*%!$!)'tayin edildi <=>?]5 Tüm 

8/,)/' 2)+,$2%2$/' 42' +,!&.!$,' 9!..2' @)*A/)' !+/,BC' DEFG' /%2' HCHHHH=-HCH=' I:J9K'

)*&+!&,$!+-*&' !$!%#L#&.!' 0!%#M#%.#5 >H' N' t/$*"/&!"' /02$2&' 01"2%,/.2&' =H' IK' !%#&.#C'

üzerine 20 µL 1CO'9E'K-,/$*"/&' +P8+,$!,# ile 10 µL 8/,)/'2)+,$2si 2)%2&./5'F,!&.!$,'

/&7/8/,1$' *%!$!)' )*A/)' !+/,' )P%%!&#%.#5 Q*&,$*%' *%!$!)' 8/,)/' 2)+,$2+/' -2$/&2' .2+,/%2' +P'

2)%2&./5'D!7!'+*&$! 110 µL 0C='E'+*.-P9'(*+(!,',!9;*&P'@; 'RCOB' ilave edildi ve 

=H' .!)/)!' S? TU6.2' /&)V8!+-*&' -!;#%.#5' >WH' &9'.2' )1$2' )!$M#' !8+*$8!&+' .2L2$%2$/'

*)P&.P5' 

 

D2&2-%2$' S' )2"' ,2)$!$%!&!$!)' *$,!%!9!' 42' +,!&.!$,' +!;9!%!$#' 72+!;%!&.#5' X/,)/'

2)+,$2%2$/&/&' ,/$*"/&!"'2&"/9/'V"2$/&.2)/'Y'/&7/8/+-*&'.2L2$%2$/'!M!L#.!)/'(*$9V%.2'

-2$/&2')*&P%!$!)'72+!;%!&.#5 

 

Y'Z&7/8/+-*&[<@\4WH')*&,$*% - A4W0 örnek B'J'\4WH')*&,$*%']'^'100 

 

 A)*&,$*%''_ Q*&,$*%'01"2%,/+/&/&'>WH'&96.2'+P-!')!$M#'!8+*$8!&+'.2L2$/5 

 A örnek   _ `$&2)'01"2%,/+/&/&'>WH'&96.2'+P-!')!$M#'!8+*$8!&+'.2L2$/5 

 

a/$*"/&!"' 2&"/9/&/&' bU50 .2L2$/' @c&"/9/&' Y' OH' /&7/8/+-*&' etkisi göstermesi için 

:2$2)%/' *%!&'9!..2'9/),!$#B' !8+/+2' )*&+!n,$!+-*&C' *$./&!,!'Y' /&7/8/+-*&' .2L2$%2$/'

uygulanarak çizilen 2L$/&/&' %/&22$' )#+9#&.!&' 2%.2' 2./%2&' $2:$2+-*&' .2&)%29/&.2&'

72+!;%!&.#5  
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 !"!"! #$%&'#()*+,-./0/(1232(45*6/0,()7/('*6,89:,+;*(<;=;:,6/ >;?,*, 

 

X!)#$'@bbB'/&./$:292')!;!+/,2+/&2'.!-!&!$!)C',*;%!9'!&,/*)+/.!&'9/),!$#&#'1%0V9V&2'

.!-!%#' 8/$' -1&,29./$5'Q$*9*A2&/)' 8/$' $2.*)+' $2!),/(/' *%!&' 8/+@&2*)P;$*/&B-8!)#$@bbB'

)%*$V$' )P%%!&#%!$!)C' 729' 7/.$*(/%/)' 729' .2' %/;*(/%/)' ,*;%!9' !&,/*)+/.!&' 9/),!$#'

)*%!-%#)%!' ,!-/&' 2./%28/%/$5'  !"#$%!&!&' 01"2%,/-2C' !&,/*)+/.!&' /02$/L/' 82%/$%2&2d2)'

&P9P&2' !%#&#;' 01"2%,/-2' /%!42' 2./%/$5' G%PM!&' +!$#' $2&)%/' 01"2%,/C' +;2),*(*,*92,$2'

d/7!"#&!' )*&P%P$' 42' +!$#' $2&:/&' M/..2,/&2' :1$2' 82+/&%2$.2)/' !&,/*)+/.!&' 9/),!$#'

82%/$%2&9/M' *%P$5' XP' -1&,29%2C' )#+!' +V$2.2' .*L$P' +*&P0%!$' !%9!&#&' -!&#+#$!' !&!%/" 

+#$!+#&.!' %!8*$!,P4!$' *$,!9' M!$,%!$#' @&29/' #M#)C' #+#B' 2,)/+/' *%9!.!&' 1%0V9%2$/&'

:2$02)%2M,/$/%28/%92+/'./L2$ y1&,29%2$2':1$2'!4!&,!A%#.#$'<=>e]5 

 

X/,)/' 1$&2)%2$/&/&' UNfg\U' !),/4/,2' ,!-/&/' `"-V$2)' 42' !$)!.!M%!$#&#&' :2%/M,/$./L/'

92,*.!' :1$2' -!;#%.#5' X/,)/' 2)+,$2%2$/' 42' X a' @+,!&.!$,' !&,/*)+/.!&BC' DEFG'

)P%%!&#%!rak 25-100 µg/mL !$!%#L#&!' +2-$2%,/%./5 hOH6M2$' IK' UP' @bbB' )%*$V$C susuz 

!%)*%.2' 7!"#$%!&9#M' &2*)P;$*/&' 42' +P%P' !9*&-P9' !+2,!,' ,!9;*&P' @; _ ?CHB'deney 

,V;V&2'!%#&#;'4*$,2)+,2')!$#M,#$#%.#),!&'+*&$!'V"2$/&2',!-/&'2./%2d2)'8/,)/'2)+,$2+/ veya 

X a' çözeltisi /%!42' 2./%./5' G.!' +#d!)%#L#&.! SH' .!)/)!' )!$!&%#),!' 82)%2,/%/;C'

/02$/+/&.2' !&,/*)+/.!&' 8P%P&9!-!&' )1$' .2&2-2' )!$M#' >OH' &96.2' !8+*$8!&+%!$#'

*)P&.P5'F*&P0C !8+*$8!&+'- )*&+!&,$!+-*&',!8%*+P'*%!$!)'-*$P9%!&.# [148]5 
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@ABCD(E!('&'F>G&D'(@$B1$B'&G 

XP'0!%#M9!.!'i/$2+P&'-1$2+/&.2'-2,/M2&'8/,)/%2$/&'8!)#$'/&./$:292':VdV'@UNfg\UB'

ve anti-,/$*"/&!"'2&"/9'!),/4/,2%2$/'/&d2%2&./5 

4.1. '*6,->,-8H,*;H('96,I,6/(>;?,*, J8*KL7;-M 

 

D/2,/% 2,2$%/'8/,)/'2)+,$2%2$/&/&'!$!+#&.!'2& .VMV) anti-,/$*"/&!"'!),/4/,2-/':VdV).2&2'

@bU50['HCH=SjHCHHHe'µg/mLB'8/,)/+/C ./L2$'8/,)/%2$2':1$2'.!7!'-V)+2) anti-,/$*"/&!"'

!),/4/,2-/' /+2' 92&.2)' 8/,)/+/&/&' @bU50= 0CHe?jHCHHe=' µg/mLB' :1+,2$./L/' :1"%2&./5 

F,!&.!$,' ,/$*"/&!"' /&7/8/,1$V' *%!&' )*A/)' !+/,' @bU50= HCHW?jHCHHS?=' µg/mLB' /%2'

)#-!+%!&.#L#&.!C' 8P%9PM' *%.PLP9P"' .2L2$%2$/9/"/&' .!7!' :V"2%' +*&P0%!$' 42$./L/&2'

$!+,%!.#)5 

 

E2,!&*%-su 8/,)/' ekstrelerinin !$!+#&.!' 2&' .VMV) anti-,/$*"/&!"' !),/4/,2-/' )!%./$/)'

@bU50= HCH=?jHCHHh'µg/mLB' 8/,)/+/C' ./L2$' 8/,)/%2$2' :1$2' .!7!' -V)+2)' anti-,/$*"/&!"'

!),/4/,2-/'/+2')P"P)P%!L#'8/,)/+/&/&'@bU50['HCH?=jHCHHS µg/mLB':1+,2$./L/':1"%2&./5 

a!8%*'>5=5'X/,kilerin dietil eterl/'42'92,!&*%-su ekstrelerinin anti-,/$*"/&!"'!),/4/,2%2'.2L2$%2$/5 

 
@,69,('+M 

                                       '*6,-6,-8H,*;H('96,I,6/( 
                                        G#NO Pµ.Q0BRS 

T,/6,7 e6/- D/6;*87-JK 

 

Q!$!%!7!&! 
 

 HCHOSjHCHHh= 

 

HCHhSj'HCHHS 

 

f!&d!$'0/02L/ 
 

HCHRjHCHHh 

 

0CHSh'jHCHHh 

 

F!)!$d!
 

HCHROjHCHH==
 

 
HCHOjHCHHh''' 

 

E2%*d!& 

 

HCHS>jHCHH>? 
 

HCHh?jHCHHh'' 
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Kaldirik 

 

HCH>=jHCHHhS 

 

 
HCH?=jHCHHS 

 

Kuzu )P%!L# 
 

HCH>=jHCHH=R 

 

 
HCH=?jHCHHh 

 

 k!%#'0/%2L/ 
 

  HCHRejHCHH>H 

 

HCHSjHCHHh 

 

       *MP$!& 

 

 HCH>ejHCHHSS 

 

HCHS=jHCHHh 

 

       b+#$:!& 

 

 HCH>HjHCHHhh 

 

HCH?WjHCHW> 

 

      c"2%,2$2 
 

 HCHS>jHCHH>? 

 

HCHS=jHCHHS 

 

f!"#';!&d!$# 
 

 HCHO>jHCHHhS 

 

HCHSHjHCHHh 

 

      E2&.2) 

 

 HCH=SjHCHHHe 

 

HCHShjHCHHh 

 

iVdV).2&2 
 

 HCHe?jHCHHe= 

 

HCHS>jHCHHS 

 

      f!&d!$ 
 

HCHOSjHCHHh= 

 

HCHhSjHCHHS 

 

    \-#)P%!L# 
 

HCHhejHCHH=H 

 

HCHRRjHCHHS 

 

     Q!8!%!) 

 

HCHe=jHCHH?> 

 

HCHh=jHCHHS 

lG$,!%!9!'j'F,!&.!$,'+!;9! 

E!"! #$%&'#()*+,-./0/(1232(>;?,*, J8*KL7;-M 

X/,)/' 2)+,$2%2$/&/& 8!)#$' /&./$:292' :VdVC' )*&+!&,$!+-*&!' )!$M#' !8+*$8!&+' ,!8%*+P'

*%!$!)'.2L2$%2&./$/%./'42'X a'/%2'!),/4/,2%2$/')!$M#%!M,#$#%.#5'XP'.2L2$%2$'a!8%*'>5h6.2'

42$/%./5 

UNfg\U' /&./$:292' :VdV' !),/4/,2%2$/' @!8+*$8!&+' .2L2$/BC' 92,!&*%-su 2)+,$2%2$.2m'

;!"#' ;!&d!$#' @HCe?ejHCHhSBC' 92&.2)' @HCehSjHCHW>=B' 42' ;!&d!$' @HC?O>jHCHhhB'

8/,)/%2$/&in 2&' -V)+2)' !),/4/,2-2' +!7/;' *%.PLP' $!+,%!&.#5' Q*&+!&,$!+-*&' !$,,#)0!'

/&./$:292' :VdV' .2' !$,9!),!.#$5' X/"/9' 0!%#M9!9#".!' X a6' .2&' ;!"#' ;!&d!$#'

8/,)/+/&/&'!),/4/,2%2$/&/&'.!7!':V"2%'+*&P0%!$'42$./L/':1"%29%2&9/M,/$5 
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UNfg\U'/&./$:292':VdV'!),/4/,2+/C'./2,/% 2,2$%/'2)+,$2%2$.2m'92%*d!&'@HC?hhjHCH>WB'

42';!&d!$'0/02L/'@HCRW?jHCH?SB'42'7*MP$!&.!'@HCReWOjHCHW>B'!8+*$8!&+'.2L2$%2$/&/& 

2&' -V)+2)' *%.PLP' :1$V%.V5' Q*&+!&,$!+-*&' !$,,#)0!' /&./$:292' :VdV&V&.2' !$,,#L#'

:1"%2&9/M,/$5 

f!"#' ;!&d!$#' 8/,)/+/' a;*%!$' 01"VdV' *%!&' ./2,/% 2,2$%/' 2)+,$2.2' HCR>SjHCH>O'

!8+*$8!&+%!$#&#' 42$/$)2&C' ;*%!$' 01"VdV' *%!&' 92,!&*%-suda HCe?ejHCHhS' !8+*$8!&+'

.2L2$%2$/&/':1+,2$9/M,/$5 

a!8%*'>5h5'X/,)/'c)+,$2%2$/&/&'UNfg\U'Z&./$:292'iVdV'\&,/*)+/.!&'\),/4/,2%2$/ 
 

 
@,69,('+M 

)*+,-./0/(1232('U:8-U;*:(T/V/-,S 

T,/6,7 /6/- D/6;*87-:K 

 HCSWWjHCSSh HC>WWjHCH=e 

Q!$!%!7!&! HC>SejHCH=S 

HCO=HjHCHO= 

HCO?OjHCH=? 

HCR?=jHCH=e 

 HCR?hjHCHeR HC?O>jHCHhh 

 HC>=HjHCH=h HC>hOjHCH=e 

f!&d!$'k/02L/ HC>OSjHCHHe 

HCOSOjHCHRW 

HC>?jHCH=R 

HCRH>jHCH=h 

 HCRW?jHCH?S HCR>OjHCH=e 

 HCSROjHCHR? HCO?RjHCHHhR 

F!)!$d! HC>SHjHCH>= 

HCOHSjHCH=S 

HCR=hjHCH=S 

HCR?WjHCH=O 

 HCR>=jHCHSS HC?OSjHCH=R 

 HCSW?jHCHRW HC>hWjHCHh> 

E2%*d!& HC>h?jHCHOW 

HCOWhjHCHhhR 

HCOHhjHCH=e 

HCOOWjHCHh= 

 HC?hhjHCH>W HCRSejHCHhS 

 HC>H>jHCHhe HC>H>jHCHh?R 

Kaldirik HC>RSjHCH=R 

HCOeWjHCHO? 

HC>R>jHCH=?? 

HCOhSjHCHSO> 

 HCR>?jHCH?= HCRS=jHCH>ee 

 HC>H?jHCHhS HC>>WjHCH=e 

QP"P)P%!L# HC>?RjHCHSH 

HCOW?jHCHh= 

HCOjHCHhR 

HCO>OjHCHhS 

 HCR>jHCH=H HCRhjHCHhR 

 HCSRRjHCHR? HC>OhjHCH=S 

k!%#'k/%2L/ HC>hRjHCHSO 

HCOO>jHCHOW 

HC>WWjHCH=e 

HCORjHCH=R 

 HCROHjHCH>>R HCR=WjHCHh= 

 HCSeRjHCHOS HC>SRjHCHh= 

 *MP$!& HC>h?jHCHOW 

HCOWHjHCHhH 

HCOh?j HCH=e 

HCOeRjHCHhR 

 HCReWOjHCHW> HCR>>jHCHSS 
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 HC>HS'j'HCHhR HC>=hjHCH=S 

b+#$:!& HC>>ejHCHH>

HCOhHjHCH>H 

HC>OOjHCH=>

HCO=RjHCHSO 

 HCRe>jHC=h> HCOWjHCHh 

 HC>HRjHCHh= HC>HhjHCH=>W 

c"2%,2$2 HC>O?jHCHH> 

HCORhOjHCHhe 

HC>R?jHCH=?? 

HCOROjHCHh>e 

 HCRS>jHCHhe HCRORjHCHhRW 

 HC>Hh'j'H5HSR HCOO?jHCHh= 

f!"#'f!&d!$# HC>OHjHCHSH 

HCOeSjHCHOh

HCR>ejHCHhS 

HC?ejHCHhh

 HCR>SjHCH>O HCe?ejHCHhS 

 HCSOSjHCHH? HC>=OjHCH=hH 

E2&.2) HCSWWjHCH=W 

HCOHhjHCHSH 

HC>?=jHCHS=e 

HCOOWjHCHSO> 

 HCRSWjHCHSS HCehSjHCHW>= 

 HC>==jHCHheS HC>SRjHCHh= 

iVdV).2&2 HC>R=jHCHHWW 

HCOWSjHCH=OR 

HCOjHCHhR 

HCO>OjHCHhS 

 HCR=WjHCHHR> HCRhjHCHhR 

 HCSWRjHCHh? HC>WWj'HCH=e 

f!&d!$ HC>hejHCHSH 

HCOHhjHCHhO 

HCO?OjHCH=? 

HCR?=jHCH=e 

 HCR=RjHCHhe HC?O>jHCHhh 

 HC>hhjHCHhhW HCSWjHCH=OR 

\-#)P%!L# HC>OOjHCH== 

HCRHWjHCHSO 

HC>SSjHCH=We 

HC>?SjHCHS=e 

 HCR?HjHCHSO HCRWOjHCH=>W 

 HC>=?jHCHOR HC>S>jHCH=S 

Q!8!%!)'G,P HC>OOjHCHRW 

HCORhjHCHR= 

HC>WWjHCHh 

HCOR=jHCHhO 

 HCR==jHCHh= HCOWSjHCH=h 

 HC>W>jHCHhR 

X a HCO>RjHCHS? 

HCO??jHCHh= 

 HC?h=jHCHee 
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@ABCD(N!(>'&>GFD'(WX(JYZ$[ 

Z&+!&%!$'0*)'2+)/'.1&29%2$.2&'82$/'8/,)/%2$/':#.!'*%!$!)C'8*-!'2%.2'2,92)C'+V+'8/,)/+/'

42',2.!4/'!9!d#-%!')P%%!&9#M%!$.#$5'XP'8/,)/%2$/&'7!%)'72)/9%/L/&.2)/')P%%!&#9#'!&,/)'

0!L.!&' /,/8!$2&'.24!9%#'8/$' !$,#M':1+,2$92),2./$' <==R]5'`"2%%/)%2' +*&'-#%%!$.!C'0*LP'

insan s2&,2,/)' /%!0%!$#&' -!&' 2,)/%2$/&.2&' .*%!-#' 8/,)/+2%' ,2.!4/-2' -1&2%9/M,/$5'

iV&V9V".2' DV&-!' F!L%#)' `$:V,V&V&' @n GB' !$!M,#$9!%!$#&!' :1$2' ,2.!4/' !9!0%#'

)P%%!&#%!&',#88/'8/,)/%2$/&'+!-#+#'hH5HHH'd/4!$#&.!.#$'[152]5  

 

F*&'"!9!&%!$.!C'-2&/%28/%/$'8/,)/%2$.2&' /"*%2 2./%2&' (/,*)/9-!+!%%!$#&'-2&/'8/-*%*A/)'

1"2%%/)%2$/' V"2$/&2' *.!)%!&#%9#M,#$5' kV&)V' -V"%2$d2' -2$%/' 8/,)/' ,V$VC' )V$2+2%' *%!$!)'

:V&%V)' ./-2,,2' +28"2C'92-42C' 8!7!$!,' 42' 02M&/' *%!$!)' )P%%!&#%9!),!.#$5' X/$0*LP' .!'

:2%2&2)+2%'/%!0%!$'/0/&.2'-2$'!%9!),!.#$5'o2&/%28/%/$'8/,)/%2$C'02M/,%/'8/-*%*A/)'!),/4/,2'

:1+,2$2&' (%!4*&*/.%2$C' 4/,!9/&%2$C' ,2$;2&*/.%2$' !%)*%*/.%2$C' *$:*&*+V%(V$%2$C'

;/:92&,%2$' 42' ./L2$' (2&*%/)' 8/%2M/)%2$' :/8/' (/,*)/9-!+!%%!$' !0#+#&.!&' "2&:/&./$%2$'

[154]5' XP&P&%!' 8/$%/),2' 8/,)/%2$' -V)+2)' !&,/*)+/.!&' !),/4/,2-2' +!7/; 8/%2M/)%2$'

içermektedirler [155]5' \&,/9P,!A2&/)C' !&,/)!$+/&*A2&/)C' !&,/!:/&:' :/8/' 8/$0*)'

8/-*%*A/)' (*&)+/-*&C' 8P' !&,/*)+/.!&%!$.!&' )!-&!)%!&9!),!.#$' <=OR]5' a2$;2&*/.%2$C'

(%!4*&*/.%2$' 42' (2&*%/)' 8/%2M2&%2$/&' /+2' !&,/-,/$*"/&!"' !),/4/,2-2' +!7/;' *%.PLP'

8/%./$/%9/M,/$'<=O?]5 

 

F*&' -#%%!$.!' ,#88/' 8/,)/%2$' 42' 8P&%!$.!&' 2%.2' 2./%2&' 8/,)/+2%' /%!0' 7!99!..2%2$/'

V"2$/&.2' -!;#%!&' 0!%#M9!%!$' 8V-V)' 1&29' )!"!&9#M,#$5' XP&%!$#&' 8!M%#d!' &2.2&%2$/C'

,2.!4/.2')P%%!&#%!&'+2&,2,/)' /%!0'7!99!..2%2$/&/&'8!"#%!$#&.!' ,27%/)2%/'-!&'2,)/%2$/&'

:1$V%92+/C'8!"#'.*L!%'/%!0'7!99!..2%2$/&/&'+2&,2,/)'*%!$!)'-!;#%!9!9!+#'42'8/,)/+2%'

7!99!..2%2$/&' -!$#' +2&,2"' V$V&%2$.2' 8!M%!&:#0' 9!..2+/' )!-&!L#' *%9!+#' /%2' +*&'

"!9!&%!$.!' 1&29%/' -2&/' 8!"#' 8/,)/+2%' /%!0' 7!99!..2%2$/&' 8P%P&9!+#' M2)%/nde 

+#$!%!&!8/%/$5'X/,)/+2%'/%!0'7!99!..2%2$/&'./L2$'8/$'V+,V&'-!&#'.!'8/$)!0'2,)/-2'8/$.2&'

+!7/;'*%9!%!$#.#$5'F2&,2,/)'8/%2M/)%2$'/+2':2&2%%/)%2',2)'8/$'2,)/-2'+!7/;,/$'<=OW]5 
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\&,/*)+/.!&%!$C' +2$82+,' $!./)!%%2$/&' 2,)/%2$/&/' -*)' 2./d/' 2,)/-2' +!7/;,/$' 42' 4ücutta 

gGa6%!$#&'*%PMP9P&P'42'8P&%!$#&'92-.!&!':2,/$./L/'7!+!$#'1&%292)'V"2$2'2&"/9!,/)'

42-!' 2&"/9!,/)' *%9!-!&' 8/$0*)' 2&.*A2&' !&,/*)+/.!&' +!4P&9!' 92)!&/"9!+#'

8P%P&9!),!.#$5' XP&P&' -!&#' +#$!' 8!"#' /%!0%!$C' 4/,!9/&%2$' 42' +2&,2,/)' :#.!'

!&,/*)+/.!&%!$# .!' 2)"*A2&' !&,/*)+/.!&%!$' *%!$!)' .2L2$%endiri%28/%/$' <=Oh]5'

\&,/*)+/.!&%!$'+2$82+,'$!./)!%%2$/'82$,!$!('2.2$2)'.2A2&2$!,/('7!+,!%#)%!$#&'*%PMP9P&P'

önle-2$2)' <=Ch] -!M!9' )!%/,2+/&/&' !$,,#$#%9!+#&!' (!-.!%#' *%9!),!.#$' <=OS]5' X2+/&'

(!),1$%2$/&.2' 8P%P&!&' !&,/*)+/.!&%!$' /&+!&' +!L%#L#&!' (!-.!%#' *%.P)%!$#' :/8/' :#.!'

9!..2%2$/&/&' .2' $!(' 19$V&V' P"!,!$!)' 42' *)+/.!+-*&P&P' :2d/),/$2$2)' 82+/&'

.2L2$%2$/&.2)/')!-8#'!"!%,9!),!.#$5'\-$#d!'-!M%!&9!-!')!$M#'9Vd!.2%2'2./%92+/&.2'

42' 8!L#M#)%#)' +/+,29/&/' .2' *%P9%P' 2,)/%292+/' -1&V-%2' !&,/*)sidanlar önemli 

9!..2%2$./$5'XP&.!&' .*%!-#C' !&,/*)+/.!&%!$' 4VdP,,!' V$2,/%./)%2$/' :/8/' .#M!$#.!&' :#.!'

-*%P-%!' .!' !%#&!8/%92),2./$5' \&,/*)+/.!&' 2,)/s/' (!"%!' *%!&' 8/%2M/)%2$m' U' 42' c'

4/,!9/&%2$/C' ,!&2&%2$C' (%!4*&*/.%2$C' )!,!%!"C' ;2$*)+/.!"' :/8/' 2&"/9%2$./$5' F2ntetik 

!&,/*)+/.!&%!$' /+2' X \C X aC :/8/' 9!..2%2$./$5' F*&' -#%%!$.!C sentetik 

anti*)+/.!&%!$#&' 4VdP,' /0/&' ,*)+/k etkilerinin 8P%P&.PLP&P&' 8/%./$/%92+/-%2 .*L!%'

!&,/*)+/.!&%!$!'*%!&'/%:/'!$,9#M,#$ <=Ch]5' 

 

c&"/9%2$C' 8/-*%*A/)' +/+,29%2$deki ,2;)/92%2$/& )!,!%/"1$%2$/./$5' Q/9-!+!%'

,2;)/92%2$.2)/' !),/4!+-*&' 2&2$A/+/&/' 1&29%/' 1%0V.2'.VMV$2&C' ,2;)/92-/' 7#"%!&.#$!&C'

,2;)/92.2&' 8*"P%9!.!&' 0#)!&' 42' .2(!%!$d!' .!' )P%%!&#%!8/%2&C ;$*,2/& -!;#+#&.!C'

8/-*)/9-!+!%'*%!-%!$#&'d!&%#'7Vd$2.2 -!M!9' /%2'P-P9%P'8/$' M2)/%.2':2$02)%2M92+/&/'

+!L%!-!&' )/9-!+!%' !A!&%!$.#$' <S]5' XP&%!$' $2!)+/-*&' +#$!+#&.!' (/"/)+2%' .2L/M/)%/)%2$'

:20/$+2%2$'.2'$2!)+/-*&',!9!9%!&.#L#&.!C',2)$!$')2&./'*$/A/&!%'7!%%2$/ne geri dönerler 

[15]5'c&"/9%2$':V&V9V".2C'2&.V+,$/.2'1"2%%/)%2'82+/&',2)&*%*A/+/&.2C'!-$#d!',#;,!',!&# 

42' ,2.!4/.2')P%%!&#%9!),!.#$' <=h]5 cnzimlerin 729' in vivo 729'.2' in vitro *$,!9.!'

:2$02)%2M2&'$2!)+/-*&%!$#&#&'!),/4/,2%2$/&/&'!"!%,#%9!+#'42'7!,,!'-*)'2./%92+/'*%!-#&!'

/&7/8/+-*&C' 8P' *%!-!' +282;' *%!&' 8/%2M%/)%2$2' .2' /&7/8/,1$' .2&/%92),2./$5' c&"/9!,/)'

!),/4/,2-/' )*&,$*%' 2.2&' 8P' )V0V)' 9*%2)V%%2$C' 8/-*%*A/)' +/+,29%2$' V"2$/&.2' 8V-V)'

1%0V.2' )*&,$*%' +!L%!.#)%!$#' /0/&' 0*)' 1&29%/./$5' X/$0*)' /%!0' 42' ,*)+/)' 9!..2%2$' .2'

2&"/9'/&7/8/,1$V':/8/'.avranarak etki etmektedirler5'c&"/9'/&7/8/,1$%2$/C'/+,2&9eyen 

2&"/9' !),/4/,2+/&/&' 1&%2&92+/' 42-!' )*&,$*%' !%,#&.!' ,P,P%9!+#&.!' !$!d#' *%!$!)'

)P%%!&#%9!),!.#rlar [6]5 

 



O? 

a/$*"/&!"C'9*%2)V%2$'*)+/A2&/')P%%!&!$!) 9*&*(2&*%%2$/&'o-)/&*&%!$!'*)+/.!+-*&P&P'

)!,!%/"%2-2&C'8!)#$'/02$2&'8/$'2&"/9./$5'XP'2&"/9C'92%!&/&in 8/-*+2&,2"/&.2'$*%V'*%!&'

!&!7,!$'8/$'2&"/9./$5'E2%!&/&'.2$/&/&'42'+!0#&'$2&:/&/'+!L%!-!&'(!),1$%2$.2&'8/$/'*%!&'

;*%/(2&*%' -!;#.!)/' 8/$' 8/-*;*%/92$./$' 42' ,/$*"/&!"C' 92%!&/&' +2&,2"/&.2)/' /)/'

,2;)/92-/' )!,!%/"%2$5' X/$0*)' .2$9!,*%*A/)' 8*"P)%P)C' 92%!&/&' ;/:92&tinin fazla 

+!%:#%!&9!+#&.!&' )!-&!)%!&9!),!.#$5' E2%!&/&' 8/-*+2&,2"/&/&' 2&:2%%2&92+/' /+2'

1"2%%/)%2',/$*"/&!" i&7/8/+-*&P'/%2'+!L%!&!8/%/$'<=>e]5' 

 

a/$*"/&!"' 2&"/9/' 4VdP,,!' 92%!&/&' +2&,2"/&/&' (!"%!' +!%:#%!&9!+#&.!&' )!-&!)%!&!&'

d/%,,2' *%PM!&' %2)2%2$' :/8/' 7/;2$;/:92&,!+-*&' +*$P&%!$#&.!' 42' ;+*$/!"/+C' 4/,/%/:*' :/8/'

92%!&/&' +2&,2"/&/&' -2,2$/' )!.!$' 8P%P&9!9!+#&.!&' 1,V$V' 7/;2$;/:92&,!+-*&'

+*$P&%!$#&.!' 1&29%/' $*%' *-&!-!&' 8/$' 2&"/9./$5' f+*$/!"/+C' 4/,/%i:*' :/8/' 92%!&/&'

+2&,2"/&/&'-2,2$%/'*%9!9!+#&.!&')!-&!)%#'*%9!),!.#$5'XP'2&"/9/'/&7/82'2.2&'!A!&%!$'

7/;2$;/:92&,!+-*&';$*8%29%2$/& ,2.!4/+/&.2')P%%!&#%!8/%/$'<=O>]5 

 

\$!M,#$9!9#".!'92,!&*%'+P%P'42'./2,/%'2,2$%/'2)+,$2%2$/&C'bU50 .2L2$%2$/&2'8!)#%.#L#&.!'

92,!&*%'+P%P'2)+,$2%2$.2'bU50 .2L2$%2$/&/&'8!"#'8/,)/%2$.2'.!7!'.VMV) *$!&.!'0#),#L#'

:1$V%9VM,V$5' XP&P&' &2.2&/&/&' ,/$*"/&!"' /&7/8/,1$V' *%!&' !+)*$8/)' !+/,' :/8/' +P.!'

01"V&2&' 9!..2%2$/&' 92,!&*%' +P%P' 2)+,$2%2$.2' .!7!' -V)+2)' *$!&.!' 8P%P&9!+#&.!&'

)!-&!)%!&!8/%2d2L/&/' +1-%2-2&28/%/$5' \+)*$8/)' !+/,' /02$/L/' (!"%!' *%!&' 8/,)/%2$.2'

ürü&%2$' )2+/%/;' P"P&' +V$2' 82)%2,/%./L/' "!9!&' V$V&.2' )!$!$9!%!$' 92-.!&!' :2%92"5'

Q!$!$9!&#&'92-.!&!':2%9292+/&/&'+2828/'8/,)/%2$/&'/0/&.2'-V)+2)')*&+!&,$!+-*&.!'

!+)*$8/)'!+/,'8P%P&.P$9!+#.#$5 

 

\-$#d!' 8/,)/%2$.2' .2' 8P%P&!&' !+)*$8/)' !+/./&C' ,/$*"/&!"' /&7/8/+-*&' 2tkisi ve 

!&,/*)+/.!&' 2,)/+/' &2.2&/' /%2' .2$/' )*$P-PdP+P' *%!$!)' )P%%!&#%.#L#' %/,2$!,V$.2'

82%/$,/%92),2./$'<160]5 

 

XP' 8/%:/%2$' #M#L#&.!C' i/$2+P&' -1$2+/&.2' -2,/M2&' )!$!%!7!&!C' ;!&d!$' 0/02L/C' +!)!$d!'

8/,)/+/C'92%*d!&'8/,)/+/C')!%./$/)'8/,)/+/C')P"P)P%!L#'8/,)/+/C'0!%#'0/%2L/'8/,)/+/C'7*MP$!&'

8/,)/+/C' #+#$:!&' 8/,)/+/C' 2"2%,2$2' @!&!+*&B' 8/,)/+/C' ;!"#' ;!&d!$#C' 92&.2)' 8/,)/+/C'

:VdV).2&2' 8/,)/+/C' ;!&d!$C' !-#)P%!L#' 42' )!8!%!)' :/8/' 8!"#' -1$2+2%' 8/,)/%2$/&' 8!)#$'

/&./$:292'!&,/*)+/.!&')!;!+/,2%2$/'@UNfg\UB'42',/$*"/&!"'2nzimi V"2$/&2'/&7/8/+-*&'

aktivitesi 82%/$%2&./5' XP' !9!0%!' 82%/$%2&2&' 8/,)/%2$/&' 924+/92' 8!L%#' *%!$!)' +29,'
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;!"!$%!$#&.!&' 42-!' )1-%2$.2&' ./$2),' ,*;%!9!' /%2' 1$&2)%292%2$/' -!;#%.#5' k!%#M9!&#&'

+*&P&.!' 2%.2' 2./%2&' !&!%/"' +*&P0%!$#&.!&' 8/,)/%2$/&' UNfg\U' !&,/*)+/.an 

)!;!+/,2%2$/'42'Y',/$*"/&!"'/&7/8/+-*&'.2L2$%2$/'72+!;%!&.#5' 

 

XP'0!%#M9!.!'02M/,%/'7!+,!%#)%!$#&',2.!4/+/&.2'42')*"92,/)'2&.V+,$/+/&.2')P%%!&#%!&' 

8/,)/%2$/&' ,/$*"/&!"' 2&"/9/' V"2$/&.2)/' /&7/8/+-*&' 2,)/%2$/' /&d2%2&./5' c&"/9' )!-&!L#'

*%!$!)'+!(',/$*"/&!"';$2;!$!,%!$#')P%%!&#%.#5 

 

Ç!%#M9!9#".!' )P%%!&.#L#9#"' ./2,/% 2,2$%/' 42' 92,!&*%-su 8/,)/' 2)+,$2%2$/&/&' 7292&'

72;+/&.2 anti-,/$*"/&!"'!),/4/,2+/'+!;,!&.#5'k!%#M#%!&'8/,)/%2$'!$!+#&.! -V)+2)',/$*"/&!"'

/&7/8/,1$' 2,)/+/' :1+,2$2&' ;!"#C' 92&.2)C' -!-%!' ;!&d!$#C' )!$!%!7!&!' 42' 0!%#' 0/%2L/'

8/,)/%2$/&/&' ./2,/% 2,2$%/' 42' 92,!&*%-su 2)+,$2%2$/' -V)+2)' ,/$*"/&!"' /&7/8/,1$' 2,)/+/'

:1+,2$9/M,/$5' 

 

F*&P0' *%!$!)C' 8P' 0!%#M9!.!' /-/' .V"2-.2' 8!)#$' /&./$:292':VdV' @UNfg\UB ve anti-

,/$*"/&!"' aktivitesi :1+,2$2&' 8/,)/%2$in etken 8/%2M2&%2$/&/& /"*%2' 2./%2$2)' -!;#'

,!-/&%2$/&/&' -!;#%9!+#m in vivo .2&2-%2$%2' )!&#,%!&9!+#' /0/&' .!7!' /%2$/' .V"2-.2 

0!%#M9!%!$!' :2$2)+/&/9' 4!$.#$5' X1-%2d2' (/,*,2$!;*,/)' !A!&' *%!$!)' (!$9!)*%*A/C'

)*"92,/)':/8/'sektörlerde )P%%!&#9#&#&'P-:P&'*%!8/%2d2L/ söyle&28/%/$5 

 

 

 

 

 

 

 

 

 

 

 

 

 



OW 

 

 

<'4Z'<B'& 

[1] QV7$24/*L%PC'Z5'`5C Q27!C'c5'c5'hHHW5'X/-*)/9-!5'\),/('o!-#&24/C'Z+,!&8P%5 

[2] k2;2%C' F5' hH==5' \&A/-*,2&+/&' D1&VM,V$VdV' c&"/9' Z&7/8/,1$%2$/5' Z+,!&8P%'

p&/42$+/,2+/C'q2&'X/%/9%2$/'c&+,/,V+VC'oV)+2)'K/+!&+'a2"/C'Z+,!&8P%5 

[3] D/&0C'o5'hHHW5'p$2!"'c&"/9/&/&'X!"#'a#88/'X/,)/%2$'a!$!(#&.!&'Z&7/8/+-*&P5'

Z+,!&8P%'p&/42$+/,2+/C'q2&'X/%/9%2$/'c&+,/,V+VC'oV)+2)'K/+!&+'a2"/C Z+,!&8P%5 

 

[4] \&,*&/d2%%/C' q5C' X2%%*&C' i5C' D282%%2C' K5  *$&28!d)C n5' hHH?5' c%!+,/&- 

c%!+,!+2+C Inflamm-\:/&:5' UP$$2&,' a*;/d+' /&' D242%*;92&,!%' X/*%*:- ?W_ 

WW-=OO5 

[5] g*82$,C' K5' hHH=5' c^,$!d2%%P%!$' E!,$/^C'Ag/&:_' \' g24/2r' *('E2d7!&/+9+C'

b&,2$42&,/*&+5'U*+92,/d+C'a*/%2,$/2+'==R_ 61-?H5 

 

[6] D!!92&C'n5'q5C'32$)!9;C's5' 5C'3!&' 2+,C's5'U5'E5 QP;;242%,C'a5' 5'hHH?5'

c%!+,/&!+'!'X/*9!,2$/!%'(*$'a/++P2'c&:/&22$/&:5'X/*9!,2$/!%+ he_'>S?e->SWe5 

<?] t!$C' 5C'n2$%2C'Q5C'X!P2$C'E5'E5'a5C'D*%%/&:2$C' 5 sP&:C'X5'hHH=5'U$-+,!%'

F,$Pd,P$2' *('  P9!&' E!d$*;7!:2' c%!+,!+2' @EEf-=hB' /& U*9;%2^' r/,7' !'

 -.$*^!9/d'\d/.'b&7/8/,*$5's*P$&!%'*('E*%2dP%!$'X/*%*:-'S=h_'?>S'- ?O=5 

 

[8] f!$,2%%/C' F5C'q$P%%*&/C'K5C'E/&&/,/C'U5C'X!++/C'U5C'X!$P:*%!C'i5C'G&*($/*C'E5C 

F,2(!&*C'U5' q!%d*&/C'E5 hH=h5'q!2d!%'c%!+,!+2-='/+'!&'b&.2;2&.2&,'f$2./d,*$'

*('FP$4/4!%'/&'\.4!&d2.'f!&d$2!,/d'Uancer >>_ W>O-WO=5 

 

<W] 3!&./4/2$C'g5'n5C'q!.*)C'35'\5C' *((9!&&C'f5'g5C'X$!,,*&C'D5'KC'f2&4!$/C'U5 

X$*r&C' Q5' Q5' hHHh5' c%!+,!+2-E2./!,2.' f7*+;7!,/.-%+2$/&2' g2d2;,*$'
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U%2!4!:2' b9;!/$+' \;*;,*,/d' U2%%' U%2!$!&d2' /&' U-+,/d' q/8$*+/+m'

X$*&d7/2d,!+/+'s*P$&!%'*('U%/&/d!%'b&42+,/:!,/*n =HW_ 661-?H5 

 

[10] iV&2$C' F5' hHH?5' X/-*)/9-!' b5' Q$!.2&/"' a2)&/)' p&/42$+/,2+/' Q/,!;' F!,#M'

XV$*+PC a$!8"*&5 

 

[11] \%,#&#M#)C'E5' hHHW5' c&"/9%2$5'\.&!&'E2&.2$2+'p&/42$+/,2+/' a#;' q!)V%,2+/ 

7,,;_JJrrr59P+,!(!!%,/&/+/)5*$:5P)JeW-1-HW5;.(5'n28'!.$2+/&.2&'=h' !"/$!&'

hH=h',!$/7/&.2 2./&/%9/M,/$5 

[12] U!&C' \5C \)24C' t5' hHHe5' cd"!d#%#)' q!)V%,2+/' `L$2&d/%2$/' Z0/&' X/*)/9-!'

D2$+%2$/5'Z+,!&8P%'p&/42$+/,2+/'X!+#9'42'o!-#&24/'EV.V$%VLVC' Z+,!&8P%5 

 

 

[13] G&!,C' a5C' c92$)C' Q5C F1"92&C' c5' o5' hHHh5' Z&+!&' X/*)/9-!+#5' f!%92'

o!-#&d#%#)5 

[14] aV"V&C' U5' =WW?5' X/-*)/9-!' p0V&dV' X!+)#5' 124-=hOC' f!%92' o!-#&%!$#C'

\&)!$!5 

[15] EP$$!-C' g5' Q5C' i$!&&2$C' D5' Q5C' E!-2+C' f5' \5C' c$+*"C' \5C' D/)92&C' t5C'

E2&,2+C'i5 `":V&2&C'a5 =WWS5' !$;2$6#&'X/*)/9-!+#5 W?e-W?O-WOS- 311-SC'

X!$#M Q/,!;24/5 

[16] a2)9!&C' u5C `&2$C' t5' =We=5' i2&2%' X/-*)/9-!' p0V&dV' X!+)#5' 351- SR?C'

q!,/7'o!-#&24/C Z+,!&8P%5 

<=?] Q!%!-d#*L%PC' K5C' F2$;2)C' X5C' t/"!9%#*L%PC'E5C' X!M;#&!$C' t5C a/(,/)C' \5'E5'

20065'X/*)/9-!5't*82%'o!-#&'D!L#,#9C \&)!$!5 

 

[18] X/&:1%C' i5' =W??5' 3/,!9/&%2$C c&"/9%2$5' \&)!$!' p&/42$+/,2+/' cd"!d#%#)'

q!)V%,2+/'o!-#&%!$#'D2$+'Q/,!8#'F2$/+/C \&)!$!5 

 

<=W] 7,,;_JJrrr5$2&)%/r285d*9J)P%,P$+!&!,J2&"/9%2$/&-kullanim-alanlari-ve 
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!9!d%!$/57,9%v/^""=i9&oQD^i5 n28 adresinden 12 Haziran 2012 

,!$/7/&.2 2./&/%9/M,/$5 

 

[20] i1:VMC'q5 q!.#%*LlPC'F5'hHHR5'q**.'U729/+,$- W?O-OW=-e?=-^C't*82%'o!-#&'

D!L#,#9C \&)!$!5 

 

[21] F7/&.2C'A5C i!&PC s5C't!/)C f5 hH=h5 c((2d,'*('($22'$!./d!%+'w'\&,/*^/.!&,+'

*&' *^/.!,/42' +,$2++m \'g24/2r5' s*P$&!%' *( D2&,!%'w \%%/2.' Fd/ences =@hB_'

63- RR5 

 

[22] F2&C F5C U7!)$!8*$,-C g5C F$/.7!$C U5C g2..-C Y5F5g5C D2C X5 hH=H5 q$22'

radid!%+C' !&,/*^/.!&,+C' ./+2!+2+' ;7-,*92./d/&2+_' UP$$2&,' +,!,P+C' future 

;$*+;2d,5'b&,2$&!,/*&!%'s*P$&!%'*('f7!$9!d2P,/d!%'Fd/2&d2+C'  g2+2!$d7 S@=B_ 

W=-=HH5 

 

[23] u2&2$C i5C o2L2&C' X5k5' hHHW5' Z+)29/' g2;2$(V"-*&' !+!$#5' Q%/&/)'i2%/M/9'

D2$:/+/C' hh_ 5-=S5 

 

[24] DV&.!$C Y5C AslanC g5 =WWW5  Vd$2' E*%2)V%2$' F,!,V+V&V&' \&%!M#%9!+#C 

q/"-*%*A/)' `&29' \0#+#&.!&' g!./)!%%2$C' \&,/*)+/.!&%!$5' Z&+/"-*&' U2$$!7/'

a#;'X/%/9'D2$:/+/ h@hB_ 134-=>h5

 

[25] f7!9-HuyC L5A5C HeC H5C f7!9-HuyC U5 hHHe5 q$22'g!./d!%+C'\&,/*^/.!&,+'

/&'D/+2!+2' 2!%,75'Int2$&!,/*&!% s*P$&!%'*( X/*92.ical Fd/ence >@hB_ eW-WR5 

 

[26] AydemirC XCC Q!$!.!L-F!$#C c5 hHHW5 \&,/*)+/.!&%!$C'XV-V92'q!),1$%2$/'/%2'

Z%/M)/+/5'Q*d!,2;2'32,2$/&!$-'s*P$&!% h@hB_ 56-RH5 

 

<h?] F2&C FCC U7!)$!8*$,-C g5 hH==5 a72'g*%2'*('\&,/*^/.!&,+'/&' P9!&' 2!%,75'

\92$/d!&' U729/d!%' F*d/2,-C' G^/.!,/42' F,$2++_' D/!:&*+,/d+C' f$242&,/*&C 

a72$!;-C'U7!;,2$'=_'=-S?5

 

[28] 3!%)*C E5C K2/8($/,"C D5C'E*&d*%!C s5C'U$*&/&C E5T5D5C E!"P$!C E5C'TelserC 

s5'hHH?5'q$22'$!./d!%+'!&,/*^/.!&,+'/&'&*$9!%';7-+/*%*:/d!%'(P&d,/*&+C 7P9!&'
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diseas25'a72'Int2$&!,/*&!% s*P$&!%'*( X/*d729/+,$-'w U2%%'X/*%*:- SW_ 44-

e>5 

 

<hW] D$*:2C n5'hHHh5'q$22'$!./d!%+'/&',72';7-+/*%*:/d!%'d*&,$*%'*('d2%%'(P&d,/*&5'

f7-+/*%*:/d!% g24/2r+C eh@=B_ >?-WO5 

 

[30] n/%%d*^C s5K5C \+7C F5L5C'U!,/:&!&/C i5K5 hHH>5'\&,/*^/.!&,+C ;$242&,/*&'*('

d7$*&/d'./+2!+25'U$/,/d!%'g24/2r+ in q**.'Fd/2&d2 and tP,$/,/*& >>@>B_ h?O-

hWO5

[31] f!d)2$C' K5C'  /$!9!,+PC' E5C' o*+7/)!r!C' a5 =WWW5' \&,/*^/.!&,' (**.'

+P;;%292&,+'/&'7P9!&'72!%,7C'\d!.29/d'f$2++C NF\5 

 

[32] Q/$!%!&C' E5C' c$d*M)P&C'  5C' bM#)+!%C' F5 hHH>5' i#.!' !&,/*)+/.!&%!$#C' etki 

92)!&/"9!%!$#C'\)!.29/)'i#.!C h_O-=>5 

 

[33] \%,!&C't5C'D/&02%C'\5'F5C'Q*d!C U5 hHHR5'D/!82,2+'E2%%/,P+C'G)+/.!,/('F,$2++C'

aV$)'X/-*)/9-!'D2$:/+/C S=_ 51-OR5 

[34] Kant2$C'E5C =WWO5'q$22'g!./d!%+C'c^2$d/+2'c((2d,+'*f tP,$/,/*&!%'\&,/*^/.!&t 

FP;;%292&,!,/*&C'c^2$d/+2'!&. F;*$,'Fd/2&d2+'g24/2rs hS_ S?O-SW?5

 

[35] F,!7%C' n5C' F/2+C'  5 hHHO5' X/*!d,/4/,-' !&. f$*,2d,/42' c((2d,+' *(' t!,P$!%'

U!$*,2&*/.+C'X/*d7/9/d!'2,'X/*;7-+/d!'\d,! =?>H_ 101-=H?5 

 

[36] o!&!$.!LC g5C' G"+*--F!d!&C' G5C' G"./%C' F5C' X*%)2&,C' F5 hHH?5' U*98/&2.'

c((2d,+ *( 3/,!9/& UC 3/,!9/& cC  F*./P9 F2%2&!,2 FP;;%292&,!,/*& *& 

\8+*%P,2' c,7!&*%-b&.Pd2.' b&AP$-' /&'3!$/*P+'G$:!&+' *(' g!,+C' b&,2$&!,/*&!%'

s*P$&!%'*('a*^/d*%*:- hR_ 513-OhS5 

 

<S?] g/d2-c4!&+C' U5 =WWW5 Fd$22&/&:' *(' f72&*%/d+' !&.' q%!4*&*/.+' (*$'

\&,/*^/.!&,'\d,/4/,-5'b&_'\&,/*^/.!&,'q**.'FP;;%292&,+'/&' P9!&' 2!%,7C'

hSW-hOS5 
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[38] F242&C'\5C'U!&.!&C'i5'=WWR5'\&,/*)+/.!&'F!4P&9!'F/+,29%2$/5'U2$$!7;!M!'

a#;'D2$:/si h?_ 41-OH5 

<SW] 7,,;_JJrrr58/,)/+2%./-2,5d*9J!&,/*)+/.!&-nedir-faydalari-&2%2$./$57,9% n28'

!.$2+/&.2&'=O5HS5hH=W',!$/7/&.2 2./&/%9/M,/$5 

 

[40] K!P$/%!C'c5C'Q2$4/&2&'g5C'\742&!/&2&C'g5'=WWe5'a72'I&7/8/,/*&'*('c&"-9!,/d'

X$*r&/&:'/&'E/&/9!%%-'f$*d2++2.'32:!,!8%2+'!&. q$P/,+C'f*+,7!$42+,'t2r+'

!&.'b&(*$9!,/*& W'@>B_ 53-RR5 

 

[41] 3!9*+-3/:-!"*C' K5' =We=5' f*%-;72&*%' G^/.!+2C' f2$*^/.!+2' /&' q$P/,+C'

32:2,!8%2+C'UgU'U$/,/d!%' g2r/24+' /&' q**.' Fcience and tP,$/,/*& =>_' >W-

=hW5

[42] Q2%2MC'q5'=We?5'i#.!%!$.!'c&"/9!,/)'c+92$leM92'42 Q*&,$*%VC'D*L!'D2$:/+/ 

==_'=HO-=h=5 

 

[43] F;/%%2C'i5'\5'=WW?5'U!((2/&2C'U7!;,2$'S5'a2!_'a72'f%!&, and b,+'E!&P(!d,P$2m'

U729/+,$-C' U*&+P9;,/*&'*(',72'X242$!:2C UgU'f$2++C 1-Se5 

 

[44] X22&!C' f5C' i*r.!C' K5' g5' hHHH5' fP$/(/d!,/*&' !&. U7!$!d,2$/"!,/*&' *('

\;*%-;72&*%' G^/.!+2' q$*9' ,72' F22.+' *(' q/2%.' X2!&' @Dolichos lablabB5'

s*P$&!%'*('\:$/dP%,P$2'q**.'U729/+,$- >e_'SeSW-Se>R5 

 

[45]  !%/9C' D5 5C' E*&,:*92$-C' E5n5' =We?5' f*%-;72&*%' G^/.!+2' *(' .6\&A*P'

f2!$+'@Pyrus communis K5BC's*P$&!%'*('q**.'Fd/2&d2 >S_ 603-RHe5 

 

[46] o!:!$C' 5'hHH>5'F*92'X/*d729/d!% f$*;2$,/2+'*('f*%-;72&*%'G^/.!+2'($*9'

U2%2$-5'f$2;!$!,/42'X/*d729/+,$-'w'X/*,2d7&*%*:- S>_'Se?-SW?5 

<>?] \-.29/$C' a5C' \))!&%/C' i5' hHHR5' f!$,/!%' fP$/(/d!,/*& U7!$!d,2$/"!,/*&' *('

f*%-;72&*%' G^/.!+2' ($*9' U2%2$- g**,' @Apium graveolens K5BC' a72'

b&42+,/:!,/*&' *(' ,72' c((2d,+' *&' ,72' c&"-92' \d,/4/,-' *(' F*92' b&7/8/,*$+C'

b&,2$&!,/*&!%'s*P$&!%'*('q**.'Fd/2&d2'!&. a2d7&*%*:- >=m =HWH-=HWe5 
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[48] u!)/$*L%PC'  5C' QV($24/*L%PC' G5C' Q*d!0!%/M)!&C' b5C' G),!-C' E5C' G&:!&2$C' o5'

=WWR5'fP$/(/d!,/*&' !&. U7!$!d,2$/"!,/*&'*('D*:-$*+2' @Rosa dumalisrechst5B'

f*%-;72&*%' G^/.!+25' s*P$&!%' *(' \:$/dP%,P$2' q**.' U729/+,$y >>_' hWeh- 

hWeR5

<>W] f!$)C'c5'o5C KP7C'X5'F5'=WeO5'f*%-;72&*%'G^/.!+2'*('Q/r/'q$P/,5's*P$&!%'*('

q**.'Fd/2&de OH_'R?e-Re>5

 

[50] n7/,!)2$5' s5' g5' =W?h5' f$/&d/;%2+' *(' c&"-9*%*:-' (*$' ,72' q**.' Fd/2&d2+C'

E!$d2%'D2))2$5't2r'o*$)C'U7!;,2$+'hh-h>5 

 

[51] F!$)!$C' s5E5C' K2*&*r/d"C' \5C' X*%%*:5' s5' E5' =WeW5' b99*8/%/"!,/*&' *('

c&"-92+'*&'U%!-+'!&.'F*/%+C'F*/%'X/*%*:-'X/*d729/+,$- h='@hB_ 223-hSH5 

 

[52] E*+6)*C' \5' \5C F7d72$8!)*4!C' a5' \5C' i%P+7)*C t5' \5C' Q%2&/,+)!-!C' b5' \5'

=WWh5' b99*8/%/"!,/*&' *(' f*%-;72&*%' G^/.!+2' 8-' F*/%'  P9P+C' cP$!+/*&'

Fd/2&d2 O_ 60-RO5

 

[53] g!:!""/C' c5C 32$*&2+2C' i5' =WR?5' g/d2$d72' FP%%2' q2&*%*++/.!+/' c+P%'

U*&,2&!,*'/&'*-./(2&*%%/'D2%%2'G%/42C Annali di U7/9/d!'O?_=SWR-=SW?5 

 

[54] a*%82$,C't5c5'=W?S5'\d,/4!,/*&'*('f*%-;72&*%'G^/.!+2'7%*('U*$*;%!+,+C'f%!&,'

f7!,*%*%:- s*P$&!% O=@hB_ 234-h>>5 

 

[55] X$**)+C'D5n5C D!r+*&C'U5g5'=WRR5'\+;2d,+'*('a-$*+/&!+2'U729/+,$-C'/&'t72'

X/*d729/+,$-'*('U*;;2$C'f2/d!+7C'\d!.29/d'f$2++C't2r'o*$)C'S>S5 

[56] U!8!&2+C' s5C' i!$d/!-U!&*4!+C' q5C i!$d/a-U!$9*&!C' q5' =WW>5' U729/d!%C 

\&"-9!,/d'G^/.!,/*&'*('>-me,7-%d!,2d7*%'/&'a72'f$2+2&d2'!&. \8+2&d2'*('

L-+2$/&25'F;2d,$*;7*,*92,$/d'.2,2$9/&!,/*&'*('/&,2$92./!,2+5'Biochimica et 

Biophysica acta W=?_ =WH-=W?5 

 

<O?] X$**)+C' F5s5C' D*-%2C' c5E5C'  2r!:2C' U5C' E!%,7*P+2C' s5f5i5C' DP2,"C' n5'
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G6U*&&2$C'Q5c5'hHH>5'X/*,$!&+(*$9!,/*&'*(' !%*;72&*%+'N+/&:'U$P.2'U2%%'

c^,$!d,+' *(' Pseudomonas putida qR5' \;;%/2. E/d$*8/*%*:-' !&.'

X/*,2d7&*%*:- R>_ 486->Wh5 

[58] E!,72/+C'i5C'X2%/,"C' 5'D5'=W??5'F,P./2+'*&'c&"-9!,/d'X$*r&/&:'*( f*,!,*2+ 

@Solanum tuberosumB5' Q/&2,/d+' *(' f*,!,*' f72&*%*^/.!+2' @c5U5' =5=>5=e5=B 

E*&*;72&*%C'D/7-.$*^-;72&-%!%!&/&2_ G^-:2&-*^/.*$2.Pd,!+2C' x2/,+d7$/(,'

(V$'K282&+9/,,2%-N&,2$+Pd7P&: =RS@SB_ =W=-=WO5 

 

<OW]  2$$9!&&C' Q5' =W?S5' f72&*%/+d72' f(%!&"2&/&7!%,++,*(%2' \%+' t!,V2$%/d72 

\&,/*^-.!&,2/&C'\+,$*d729/+,$- ?O_'>WW-OH>5

 

[60] u!)/$*L%PC' 5'=WW>5'QPM8P$&P'E2-4!+#&.!&'Z"*%2'c./%2&'f*%/(2&*%'G)+/.!"'

c&"/9/&/&' Q/&2,/)' 42 c%2),$*(*$2,/)' `"2%%/)%2$/&/&' Z&d2%2&92+/C' D*),*$!'

a2"/' \,!,V$)'p&/42$+/,2+/C' q2&' X/%/9%2$/' c&+,/,V+VC' Q/9-!'\&!8/%/9'D!%#C'

c$"P$P95 

 

[61] i$*++5' D5C' U**98+5' s5' =W?O5' c&"-9!,/d' U*%*P$' q*$9!,/*&' /&' X22,C U!&2'

sP/d2+5' f!;2$' ;$2+2&,2.' !,' ,72' =O,7'i2&2$!%'\++298%-' *('U5b5a5' F5C3/2&&a 

?>_ 153-=R=5 

 

[62] E!$,/&C'n5C' gP82$,25' g5' =W?R5' a72' f*%-;72&*%' *('Dioscorea alata @-!9B'

aP82$+' \++*d/!,2.' r/,7' G^/.!,/42' X$*r&/&:C' s*P$&!%' *('Agriculturel and 

q**.'U729/+,$- h>_ R?-?H5 

 

[63] n/%d*^C' D5c5C' f*$$!+C' \5' i5C'  r!&:C' o5a5C' K2$d7C' Q5C' n/&)%2$C' E5c5C''

F*%*9*&C'c5b5'=WeO5'FP8+,$!,2'\&!%*:P2'X/&./&:',*',72'U*P;%2.'X/&Pd%2!$'

U*;;2$' \d,/42' F/,2' /&' a-$*+/&!sem s*P$&!%' *(' \:$/culturel and q**.'

U729/+,$-'=H?_'>H=O->Hh?5 

 

[64]  !$2%C'c5C'E!-2$5'\5'E5C'F7!/&5'o5'=WR>5'U!,2d7*%'G^/.!+2+'q$*9'\;;%2+C'

a72/$' f$*;2$,/2+C' FP8d2%%P%!$' K*d!,/*& and I&7/8/,/*&C' f7-+/*%*:/!'

f%!&,!$Pm =?_ Wh=-WSH5 
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[65] s2&C' s5' s5C' Q!7%2$' Q5' g5' =W?>5' U7!$!d,2$/"!,/*&' *(' f*%-;72&*%*^/.!+2 in 

f2!d72+'i$*r&'/&',72'F*P,7d!+,m  *$,'Fd/2&d2 W_ OWH-OW=5 

 

[66] K!4*%%!-C' s5C' K2:$!&.5' i5' K27*&:$2' i5C t2P9!&&C' s5' =WRS5' c&"-92- 

FP8+,$!,2'F;2d/(/d/,-' /&'f*,!,*'f*%-;72&*%'G^/.!+2C' /&'c&"-92'U729/+,$-'

*('f72&*%/d'U*9;*P&.+C'f$/.7!95's5'c5'c.5'f2$:!9*&'f$2++5C'G^(*$.C SS5 

 

<R?] 3!9*+-3/:4!"*C'K5C'i2A"!:*C K5'=W?e5'FP8+,$!,2'F;2d/(/d/,-'*(',72 c&"-9!,/d 

=?S X$*r&ing *( \;;%2+C Acta Aliment Academia Fd/2&,!$/um 

Hungaricae ?_ hh?-hSO5 

[68] K!P$/%!C'c5C'Q2$4/&2&'g5C'\742&!/&2&C'g5'=WWe5'a72'I&7/8/,/*&'*('c&"-9!,/d'

X$*r&/&:'/&'E/&/9!%%-'f$*d2++2.'32:!,!8%2+'!&. q$P/,+C'f*+,7!$42+,'t2r+C'

b&(*$9!,/*& W@>B_ 53-RR5 

 

<RW] o!&:C'U5f5C'qPA/,!C'F5C'Q*7&*C'Q5C'QP+P8!-!+7/C'\5C'\+7$!(P""!9!&C'E5'D5C'

 !-!+7/C t5 hHH=5 f!$,/!% fP$/(/d!,/*& a n d  U7!$!d,2$/"!,/*& *( 

f*%-;72&*% G^/.!+2' ($*9' X!&!&!' @Musa sapientum L.) f22%C' s*P$&!%' *('

\:$/dP%,P$2%'q**.'U729/+,$- >W_'=>>R-=>>W5 

 

<?H] E!,72r+*&C'f5g5'hHHH5'c&"-92+C'c!:2&'f$2++' !&.8**)'F2$/2+C'S?-Se5 

 

<?=] Edr22&-C'D5s5'=W?>5'a72'U729/+,$-'*('t*&-2&"-9!,/d'X$*r&/&:'/&'q**.+C' 

its and U*&,$*%' 8-'FP%;7/,2+m s*P$&!%' *(' Fd/2&d2'q**.'\:$/dP%,P$2 hO'eRBC 

?SO-?>R5 

 

<?h] c+;/&C' U5c5C' i!$d/!-gP/"C' f5\5C' 3!$*&C g5C' i!$d/!-U!&*4!+C' q5' =WWe5'

E*&*;72&*%!+2C' D/;72&*%!+2' g2!d,/*&' E2d7!&/+9' *(' \;;%2' !&.' f2!$'

G^/.!+2+m s*P$&!%'*('\:$/dP%,P$2%'q**.'U729/+,$- >R_ hWRe-hW?O5 

 

<?S] K!8P"!C'a5f5C K/%%29*C's5' 5C'a!*P)/+C'f5'F5'=WWh5'b&7/8/,/*&'*('f*%-;72&*%'

G^/.!+2'8-'f$*,2*%/,/d'\&"-92+m q$P/,'f$*d2++/&:C h_ W-=S5 

 

<?>] n7/,2C' s5F5C' n7/,2C' D5U5' =WW?5' F*P$d2' X**)' *(' c&"-92+C q%*$/.!5' a72 



R? 

s*P$&!%*( X/*%*:/d!% U729/+,$- hOW_ 11651-==ROS5 

 

<?O] qD\5' =WWR5' U729/d!%' ;$2+2$4!,/42+C' q**.' !&. D$P:' \.9/&/+,$!,/*&C' ,72'

G((/d2'*('q2.2$!%'g2:/+,2$C'n!+7/&:,*&'DUC NF\5 

 

<?R] q2$$!$C' f5'  5Cn!%)2$C' s5' g5' K5' =WWR5' b&7/8/,/*&' *(' D/;72&*%' G^/.!+2+_' \'

U*9;2$!,/42'F,P.-C's*P$&!%'*('q**.'X/*d729/+,$-'hH_'=O-SH5 

 

<??] QP8*C' b5C o*)*)!4!C' o5' =WWh5' ar*' a-$*+/&!+2' b&7/8/,/&:' q%!4!&*%'

i%-d*+/.2+'q$*9'XP..%2$/!'d*$/!d2!m f7-,*d729/+,$- S=_ =H?O-=H??5 

<?e] U72&C'y5'z5C'QP8*C'b5'hHHh5'Q/&2,/d+'*('EP+7$**9'a-$*+/&!+2'b&7/8/,/*&'8-'

yP2$d2tinm s*P$&!%'*('\:$/dP%,P$!%'!&. q**.'U729/+,$-C OH_'>=08- >==h5 

 

<?W] n!%)2$C' s5g5K5' =WRW5' b&7/8/,/*&' *(' ,72' \;;%2' f72&*%!+2' F-+,29' a7$*P:7'

b&(2d,/*&'8-'f2&/d/%%/P9'c^;!&+P9m f7-,*d729/+,$y e@SB_ 561-ORR5

[80] DPd)r*$,8C'  5n5C' U*%29!&C' s5c5' =W?H5' f7-+/d*d729/d!%' !&. Kinetic 

f$*;2$,/2+' *(' EP+7$**9' a-$*+/&!+2C' s*P$&!%' *(' X/*%*:/d!%' U729/+,$- 

h>O@?B_ 1613-hO5 

 

[81] s*&2+C' s5'D5C' P%925'\5'U5C'n**%,*$,*&5' K5F5U5' =WRO5'N+2' *(' f*%-@4/&-%' B'

f-r*%/./&*&2' /&' t72' b+*%!,/*&' *(' c&"-92+' q$*9' U7%*$*;%!+,+C'

f7-,*d729/+,$-'>_ ROW-?RH5 

 

[82] F!&d72"-q2$$2$C' \5C' K!42.!C' q5C' i!$d/!-U!$9*&!C' q5' =WWS5' FP8+,$!,2'

D2;2&.2&,'\d,/4!,/*&'*('K!,2&,'f*,!,*'K2!('f*%-;72&*%'G^/.!+2'8-'\&/*&/d'

FP$(!d,!&+C's*P$&!%'*('\:$/cultural and q**.'U729/+,$- >_'1583-=OeR5 

 

[83] F!&d72"-q2$$2$C'\5C X$PC'g5C'i!$d/!-U!$9*&!C' q5' =WWH5' f!$,/!%' fP$/(/d!,/*&'

*(' !' a7-%!)*/.' X*P&.' c&"-92' N+/&:' a29;2$!,P$2-/&.Pd2.' f7!+2'

f!$,/*&/&:m \&!%-,/d!%'X/*d729/+,$- =e>_ h?W-heh5 

 

[84] s/92&2"-\,/2&"!$C'E5C'i!$d/!-U!$9*&!C'q5'=WWR5'Q/&2,/d+'*('a72'F%*r';  
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E2./!,2.' a$!&+/,/*&' *(' f*%-;72&*%' G^/.!+2C' \$d7/42+ *(' X/*d729/+,$-m   

and X/*;7-+/d+ SS=_ 15-hh5 

[85] q$/2.9!&C'E5' =WW?5' U729/+,$-C' X/*d729/+,$-' !&. D/2,!$-' g*%2' *(' f*,!,*'

f*%-;72&*%+C's*P$&!%'*('\:$/dP%,P$!%C'q**.'U729/+,$- >O_'=OhS- =O>H5 

 

[86] D/&02$C' X5' =WWW5' D1&:2%' X/,)/+/' @Mespilus germanica K5C' rosaceaeB'

E2-42%2$/&.2)/'f*%/(2&*%'G)+/.!"'\),/4/,2+/&/&'Q!$!),2$/"!+-*&PC'oV)+2)'

K/+!&+' a2"/C' Q!$!.2&/"' a2)&/)' p&/42$+/,2+/C' q2&' X/%/9%2$/' c&+,/,V+VC'

a$!8"*&5 

<e?] E!-2$C' \5' E5' =We?5' f*%-;72&*%' G^/.!+2+' /&' f%!&,+-g2d2&,' f$*:$2++5'

f7-,*d729/+,$- hR_ 11-hH5 

 

[88] f!P%C' X5C i*r.!C' K5' g5' hHHH5' fP$/(/d!,/*&' !&. U7!$!d,2$/"!,/*&' *( a 

f*%-;72&*%'G^/.!+2'($*9 ,72'F22.'*('q/2%.'X2!&'@Dolichos labBC's*P$&!%'*('

Agricultural !&.'q**.'U729/+,$- >e_'SeSW-Se>R5 

 

<eW] i!r%/)-D"/)/C' N5C x%*,2)C' N5C' Fr/2d!C' E5' hHH?5' U7!$!d,2$/"!,/*&' *('

f*%-;72&*%'G^/.!+2' ($*9'XP,,2$'K2,,Pd2' @Lactuca sativa 4!$5'capitata K5BC'

q**.'U729/+,$- =H?_ =hW-=SO5

 

<WH] q!&C' o5C' q%P$)2-C'n5 5' hHH>5' fP$/(/d!,/*&C U7!$!d,2$/"!,/*&' *(' a-$*+/&!+2'

($*9'i/%%'a/++P2'*('f*$,282%%!'EP+7$**9+m f7-,*d729/+,$- RO_'R?=- R?e5 

 

<W=] n/++29!&C' Q5' n5C' K22C' U5' o5' =WeH5' fP$/(/d!,/*&' *(' i$!;2' f*%-;72&*%'

G^/.!+2' r/,7'  -.$*;7*8/d' U7$*9!,*:$!;7-m s*P$&!%' *(' U7$*9!,*:$!;7- 

=Wh_'hSh-hSO5 

 

<Wh] D!+C' s5' g5C' X7!,C' F5' i5C' i*r.!C' K5' g5' =WW?5' U7!$!d,2$/"!,/*&' *(' !''

f*%-;72&*%' G^/.!+2' ($*9' ,72' Q2r' UP%,/4!$' *(' b&./!&' f/&2!;;%2' q$P/,C'

s*P$&!%'*('\:$/dP%,P$!%'!&.'q**.'U729/+,$- >O_ 2031-hHSO5 

<WS] U7!"!$$!C' F5C' i!$d/!-U!$9*&!C' q5C' U!8!&2+C' s5' hHH=5' c4/.2&d2' q*$' !'

a2,$!92$/d' q*$9' *(' bd282$:' K2,,Pd2' @Lactuca sativa K5B' f*%-;72&*%'



RW 

G^/.!+2_' fP$/(/d!,/*&C' U7!$!d,2$/"!,/*&C' s*P$&!%' *(' \:$/dP%,P$!%' !&.' q**.'

U729/+,$- >W_ >e?H->e?O5 

 

<W>] c$!,C' E5C' F!)/$*:%PC'  5C' QP($24/*:%PC' G5b5' hHHR5' fP$/(/d!,/*&' !&. 

U7!$!d,2$/"!,/*&' *(' f*%-;72&*%' G^/.!+2' ($*9' q2$P%!' +;5m' q**.' U729/+,$- 

WO_'OHS-OHe5 

 

<WO] 3!9*+-3/:-!"*C' K5' =We=5' f*%-;72&*%' G^/.!+2C' f2$*^/.!+2' /&' q$P/,+' !&.'

32:2,!8%2+m UgU'U$/,/d!%'g24/2r+'q**.'Fd/2&d2C' tP,$/,/*& =>_ >W-=hS5 

<WR] U72&C' s5F5C' U72&:-/C' n5C' E!$+7!%%C' E5g5' =WW=5' b&7/8/,/*&' E2d7!&/+9' *('

Q*A/+d' \d/.' *&' f*%-;72&*%' G^/.asem s*P$&!%' *(' \:$/dP%,P$!%C q**.'

U729/+,$- SW@==B_'=eW?-=WH=5 

<W?] n!%)2$C' s5g5K5'=W??5'c&"-9/d'X$*r&/&:' /&'q**.+_' b,+'U729/+,$-C U*&,$*%C'

q**.'a2d7&*%*:-'t2r'x2%!&.C =h_ =W-hO5 

 

<We] gP/A++2&!!$+C'  5s5C'  !$,9!&+C' F5' hHH>5' \' U%*&2.' Bacillus halodruans 

EP%,/d*;;2$' G^/.!+2' c^7/8/,/&:' \%)!%/&2' K!dd!+2' \d,/4/,-5' \;;%/2. 

E/d$*8/*%*:-'!&.'X/*,2d7&*%*:- 65 =??-=eh5 

 

<WW] U%!P+C' 5C'D2d)2$C' 5'hHHR5'X!d,2$/!%'a-$*+/&!+2+C'F-+,29!,/d'!&. \;;%/2.'

E/d$*8/*%*:- hW_ 3-=>5 

 

[100] g*.$/:P2"' U*P,*C F5C' a*ca HerreraC' s5K5 hHHR5' b&.P+,$/!%' !&. 

X/*,2d7&*%*:/d!%' \;;%/d!,/*&+' *(' K!dd!+2+' _' \ $24/2r5' X/*,2d7&*%*:- 

Advances h>_'OHH- O=S5 

 

[101] u/9M2)C u5C' o292&/d/*L%PC \5' hHH?5' f!$,/!%' fP$/(/d!,/*&' !&.' Q/&2,/d'

U7!$!d,2$/"!,/*&'*('EP+7$**9'F,29 f*%-;72&*%*^/.!+2'!&. D2,2$9/&!,/*&'

*(' /,+' F,*$!:2' F,!8/%/,-' /&' D/((2$2&,' K-*;7/%/"2.' q*$9+5' f$*d2++'

X/*d729/+,$- >h_ W>S-WOH5 

 

[102] f*%!/&!C' s5C' E!dU!82C' \5' f5' hHH?5' b&.P+,$/!%' c&"-92+_' F,$Pd,P$2C'



?H 

\;;%/d!,/*&+'*('yP!.$!,/dqP&d,/*&+ =?_ 250–hOO5 

 

[103] `"2&C a5C Q!$!.2&/"' X1%:2+/&.2' o2,/M2&' X/,)/%2$.2' \&,/*)+/.!&' 42 üreaz 

Z&7/8/+-*&'\),/4/,2%2$/&/&'\$!M,#$#%9!+#'G&'D*)P"'E!-#+'p&/42$+/,2+/C'q2&'

X/%/9%2$/'c&+,/,V+VC'oV)+2)'K/+!&+'a2"/5' 

 

[104] U!%!-C'`5 20105 a/$*"/&!"'c&"/9/&/&'X!"#'X/,)/%2$'a!$!(#&.!&'Z&7/8/+-*&P5'

Z+,!&8P%'p&/42$+/,2+/C'q2&'X/%/9%2$/'c&+,/,V+VC'Yüksek Lisans Tez/C'Z+,!&8P%5 

 

[105] F2092&C'`5C'i29/d/C'o5C'K28%28/d/C'c5C'i1$)C'i5C X2)!,C'K5'=WeW5'a*7P9%P'

X/,)/%2$' F/+,29!,/L/5' c:2' p&/42$+/,2+/' q2&' q!)V%,2+/' Q/,!;%!$' F2$/+/{m' t*_'

==RC'SWR'+5'Z"9/$5 

[106] D!4/+C'f5' 5'=WRO-=WeO5'q%*$!'*('aP$)2-C ,72'c!+,'\2:2!&'b+%!&.+5'3*%P92'

1-WC'N&/42$+/,-'f$2++5C'c./&8P$:75' 

<=H?] X!-,*;C'\5'=WWe5' Z&:/%/"d2-aV$)02'X*,!&/)'Q#%!4P"P5' Z+,!&8P%'p&/42$+/,2+/'

cd"!d#%#)'q!)V%,2+/'o!-#&'t*_'?HC'S?O'+C'Z+,!&8P%5' 

[108] D!4/+C f5'  5C' E/%%C' g5' g5C a!&C' Q5' =Wee5' q%*$!' *(' aP$)2-' !&.' ,72' c!+,'

\2:2!&'b+%!&.+'@FP;;%292&,B5'3*%P92'=HC'N&/42$+/,-'f$2++5C'c./&8P$:75

  

<=HW] F!L)!%C' o5 hHHS5' i/$2+P&' o1$2+/&.2)/' X!"#' o2&/%28/%/$' X/,)/%2$/&' q!$)%#'

k1"VdV%2$.2)/'c)+,$2%2$/&/&'\&,/-c%!+,!"'\),/42%2$/&/&'Z&d2%2&92+/'i/$2+P&'

p&/42$+/,2+/C'q2&'X/%/9%2$/'c&+,/,V+VC'oV)+2)'K/+!&+'a2"/C'i/$2+P&5 

[110] iV&.*L.PC'\5' hHHO5'D*LP'Q!$!.2&/"'X1%:2+/&.2'o2,/M2&'Q!$!%!7!&!%!$.!'

@Brassica oleracea 4!$5' acephalaB' X!"#' c%292&,' a!-/&%2$/5' Q!$!.2&/"'

a2)&/)' p&/42$+/,2+/C' q2&' X/%/9%2$/' c&+,/,V+VC' oV)+2)' K/+!&+' a2"/C  S?-40 

a$!8"*&5 

[111] q!$&7!9C' E5' n5C' i$P+!)C' E5' \5C n!&:C' E5' hHHH5' U!%d/P9C E!:&2+ium 

U*&d2&,$!,/*&' *(' b&8$2.' !&.  -8$/.'X$*dd*%/' 2!.+5' s*P$&!%' *('\92$/d!&'

F*d/2,-'(*$' *$,/dP%,P$!%'Fd/2&d2'=hO_ 344-S>O5 

 



?= 

[112] f2&&/&:,*&C' s5' \5C' X*r+2C' U7P$d72+5' =WW>5' q**.' 3!%P2+C f*$,/*&+'

U*99*&%-'N+2.C'=R5'2.5C's5'X5'K/;;/&d*,,'U*5C f7/%!.2%;7/!5 

 

[113] X!-,*;' a5' =WWR5' aV$)/-26.2' X/,)/%2$%2' a2.!4/' h5' X!+)#' =>RC' t*82%' a#;'

Q/,!824%2$/5

[114] X%!d)r2%%C' n5'  5' =WWH5' f*/+*&*P+C E2./d/&!%' f%!&,+5' ShW5' fP8%/+72.' 8-'

f$2&,/d2- !%%C NF\5 

[115] X!-,*;C' a5' =WWW5' aV$)/-26.2'X/,)/%2$' /%2' a2.!4/'i209/M,2' 42'XP:V&5 >eHC'

t*82%'a#;'Q/,!824%2$/C Z+,!&8P%5

 

[116] X!-,*;C' a5' =We>5' aV$)/-26.2' X/,)/%2$' /%2' a2.!4/5' Z+,!&8P%' p&/42$+/,2+/'

cd"!d#%#)'q!)V%,2+/'o!-#&%!$#C'Z+,!&8P%5 

<==?] o2M/%!.!C' c5C' F2"/)C' c5C'  *&.!C' i5C' a!)!/+)/C' o5C' a!)2.!C' o5Ca!&!)!C' a5'

=WWW5' a$!./,/*&!%' E2./d/&2' /&' aP$)2-' bz_' q*%)' E2./d/&2' /&' t*$,7-n2+,'

\&!,*%/!5's*P$&!%'*('c,7&*;7!$9!d*%*:- R>_ =WO-h=H5 

[118] u/9M2)C'b5C'\-,2)/&C'q5C'o2M/%!.!C'c5C'o#%.#$#9%#C'u5'hHH>5'\&'c,7&*8*,!&/d!%'

FP$42-'*(' t72'X2-;!"!$#C'\-!MC'iV.V%'D/+,$/d,'a*r&+'*('\&)!$!'f$*4/&d2'

@aP$)2-B5'cd*&*9/d'X*,!&- Oe_ ?HO-?hH5 

<==W] Q!$!:1"C'\5C'aP$:P,C'Q5't5C'k!)#$C'`5C'D29/$:!&'g5C \$#C'u5'U5 hHHh5 X!"#'

oV)+2)' X/,)/%2$.2&'  !"#$%!&!&' FP%P' c)+,$2%2$/&' \&,/4/$!%' \),/4/,2'

f*,!&+/-2%%2$/&/&' D2L2$%2&./$/%92+/C =>5' X/,)/+2%' Z%!0'  !99!..2%2$/'

a*;%!&,#+#C c+)/M27/$5 

 

[120] \)0/&C'`5'c5C'Q!&.29/$C't5C'\)0/&C'o5'hHH>5'\'E*$;7*%*:/d!%C' Ana,*9/d!%'

F,P.-'*&'!'E2./d/&!%'!&. c./8%2'f%!&,'Trachystemon orientalis @K5B'i5'D*&'

@BoraginaceaeB' /&' a72' X%!d)' F2!' g2:/*&5' aP$)/+7' s*P$&!%' *(' X*,!&- he_

435->>h5 

[121] 7,,;_JJrrr5+/(!%/8/,)/,2.!4/+/5d*9J)P"P-)P%!:/57,9%5' n28' !.$2+/&.2' Hh 



?h 

\$!%#)'hH=h ,!$/7/&.2 2./&/%9/M,/$5 

[122] D!4/+C'f5' 5'=WR?5'q%*$!'*('aP$)2-'!&. a72'c!+,'\2:2!&'b+%!&.+5'c./&8P$:'

N&/42$+/,-'f$2+C c./&8P$:75 

[123] x2-82)C' N5C' x2-82)' t5' hHHh5' q!$9!+1,/)' X*,!&/)5' c:2' p&/42$+/,2+/5 

cd"!d#%#)'q!)V%,2+/5'o!-#&%!$#C'Z"9/$5 

 

[124] 7,,;_JJrrr5(*$P9;!-%!+5&2,J"/raat-tarim-7!-4!&d/%/)JOOHWR-cali-cilegi- 

vaccinium-myrtillus-,!$/9/57,9%5'n28' !.$2+/&.2&'=H'\$!%#)' hH=h' ,!$/7/&.2'

2./&/%9/M,/$5

 

[125] cd)C'f5C'i*P:7C'g5'c5' =WWH5' F9!%%' q$P/,'U$*;'E!&!:292&,C' f2&tice  !%%C'

t2r s2$+2-5 

 

[126] k2%/)C'  5' X!"#' oV)+2)' k!%#' o!8!&' E2$+/&/' k2M/,%2$/&/&' g/"26.2)/'

f2$(*$9!&+%!$#&#&' F!;,!&9!+#' p"2$/&2' \$!M,#$9!%!$C' =5' N%P+!%' Q/4i ve 

p"V9+V'E2-42%2$'F29;*"-P9PC'c)/9'hHHSC G$.P-Turkey5 

 

<=h?] k2%/)C'  5' hHH>5' aV$)/-2' Z0/&' o2&/' X/$' E2-42' K/)!;!' @o!8!&' E2$+/&/B5'

 !+!.'\-%#)'i#.!'a!$#9'42' !-4!&d#%#)'D2$:/+i hH_ 42-O=5

 

[128] k2%/)C'  5' hHHO5' o!8!&' E2$+/&/' @K/)!;!B' o2,/M,/$/d/%/L/5'  !+!.' o!-#&%!$#C 

F!9+P&5 

<=hW] k2%/)C' 5'c-%V%'hHHR5'Karadeniz E2-42+/'Z0/&'o2&/'X/$'E2-42'aV$V'o!8!&'

E2$+/&/'@K/)!;!BC'h5N%P+!%'p"V9+V'E2-42%2$'F29;*"-P9PC a*)!,-aP$)2-5 

 

[130] k2%/)C'  5' hHH?5' g/"2' Z0/&' EV)2992%' X/$' E2-42' E!4/-29/M' @K/)!;!B5'

k!-)P$'g/"2+;*$'D2$:/+/'h_ Wh-W?5 

[131] D2' t!,!%2C' \5C' f*%%/*C' \5' hHH?5' f%!&,+' F;2d/2+' /&' ,72' q*%)' E2./d/&2' *('

Montecorvino rovella @b&%!&.' U!9;!&/!C' b,!%-B5' s*P$&!%' *('

c,7&*;7!$9!d*%*:-'=HW_ hWO-SHS5 



?S 

[132] 7,,;_JJ,$5r/)/;2./!5*$:Jr/)/Jb+YU>YX=$:!&5' n28' !.$2+/&.2&' Hh' \$!%#)'

hH=h',!$/7/&.2 2./&/%9/M,/$5 

 

[133] E!)!)%#C'X5C'D/&02$C'E5'=WeO5'x!$!$%#'G,%!$5'k!L'E!,8!!+#C \&)!$!5 

 

[134] Q*d!C'Z5C' !+8!-C'Z5C'X*+,!&d#C'u5 13-=R'c)/9'hH==5 F!9+P&'42 Çevresinde 

F28"2'G%!$!)'QP%%!&#%!&'X!"#'o!8!&/'X/,)/%2$C' aV)2,/9' u2)/%%2$/5 F!msun 

F29;*"-P9PC F!9+P&-aV$)/-25 

 

[135] aV$2%C' Z5C' c$,2)/&C' \5C' G,*C' i5C' k2%/)2"2&C' q5' k5C' o!M!$C' F5' hHHW5' Urtica 

dioica K5' @b+#$:!&' G,PB E2,!&*%-FP' c)+,$!),#&#&' ?C 12- 

./92,/%82&"@!B!&,$!+2&' N-:P%!&!&' a!4M!&' aV-%2$/&.2)/' Z"' c%292&,'

F24/-2%2$/'p"2$/&2'c,)/%2$/5'Q!()!+'p&/42$+/,2+/'32,2$/&2$'q!)V%,2+/'D2$:/+/'

=O_'O==-O=O5 

[136] 7,,;_JJrrr52:2)*-5d*9J4=J$2+/9heJ:*+,2$5!+;|)%!+*$[$2+/9J=2:2})*-Pw.'

*+-![2"2%,2$25A;:w.*+-!}&*[ee5'n28'!.$2+/&.2&'=='\$!%#)'hH=h',!$/7/&.2'

2./&/%9/M,/$5 

 

<=S?] K!P&2$,C' c5 =We=5' c./8%2C E2./d/&!%' f%!&,+C' U*42$+' f%!&,+' /&' cP$*;2C' !'

D$!r/&:'*('c!d7'f%!&,C'yP/,2'! X/,'*('b&,2$2+,/&:'/&(*$9!,/*&  !9%-&5 

[138] f*)%P.!C' g5C QP82&C' s5' hHHh5' U*9;!$/+*&' *(' F2%2d,2.' Fr/++' U7!$.' @Beta 

vulgaris ++;5 cicla K5B'3!$/2,/2+5' *$,/dP%,P$!%'Fd/2&d2'hW_ 114-==e5 

 

<=SW] \%/8!+C' b5' hHHR5' U7!$!d,2$/+,/d+' *(' U7!$.' K2!42+' .P$/&:' E/d$*r!42C'

U*&42d,/42' !&. U*98/&2.' E/d$*r!42-U*&42d,/42' D$-/&:5' D$-/&:'

a2d7&*%*:-C h>_ 1-==5 

[140] X*%)2&,C'u5C'o!&!$.!LC'g5C'a!8!)*L%PC'G5'\5'F!0!&C'`5'`5'hHHH5'c((2d,+'*('

U7!$.'@Beta vulgaris K5'4!$5'ciclaB'c^,$!d,'*&'f!&d$2!,/d'X'U2%%+'/& 

 

[141] F,$2;,*"*,*d/&-dia82,/d' g!,+m' \' E*$;7*%*:/d!%' !&. X/*d729/d!%' F,P.-5'



?> 

s*P$&!%'*('c,7&*;7!$9!d*%*:-'?S_ 251-hOW5 

[142] F,2(!&*4/dC' G5C' U*9/d' K5C' F,!&*A24/dC' D5 F*%PA/d-FP).*%!)C' F5' hHHW5'

\&,/8!d,2$/!%' \d,/4/,-' *(' Aegopodium podagraria K5' c^,$!d,+C' b&,2$!d,/*&'

X2,r22&'c^,$!d,+'!&.  A&,/8/*,/d+5'aP$)/+7's*P$&!%'*('X/*%*:-'SS_'=>O-=OH5 

 

[143] 7,,;_JJrrr5:P%$2+9/5/&(*J)P$,;2&d2+/-kurttirnagi-ve-(!-.!%!$/5n28  

!.$2+/&.2&'Hh'Gd!)'hH=S',!$/7/&.2 2./&/%9/M,/$5 

 

[144] U**.2C'E5's5'c5C'UP%%2&C's5''f*%-:&P9C'K5'=WR?5'a72'q%*$!'*('aP$)2-C'c!+,'

\2:2!&'b+%!&.+C'c./&8P$:75'c./&8P$:7'N&/42$+/,-'f$2++C h_ hRW-e=5

 

[145] E!$,/&.!%2C'n5' =WWS5' E!$,/&.!%2' ,72' c^,$!' f7!$9!d*;*2/!C' SH,7' 2.5' a72'

f7!$9!d2P,/d!%'f$2++C K*&.*&5 

 

[146] DPr2AP!C' E5C' x2/,%/&C' b5' s5C' n!,2$9!&C' f5' i5' i$!-C' \5' b5' =WW>5' \&,/- 

b&(%!99!,*$-' \d,/4/,-' *(' Polygonum bistortaC' Guaiacum officinale, 

Hamamelis virginiana /&'g!,+5's*P$&!%'*('f7!$9!d-m f7!$9!d*%*:- >R_'heR-

hWH5 

 

<=>?] 7,,;_JJ-P)!$/,2;2)*-P5,$5::Jo5*25$2+2%-D/YhRYhShe?YSX2$-X/,)/- 

a5P25$%2$/&/-i5*25$92) 

iYc?/&aYhRYhSSHOYSX)%!-YhRYhSSHOYSX&YhRYhSSHOYSX"57,95'

n28'!.$2+/&.2& 2./&/%9/M,/$5 

 

[148] 7,,;_JJrrr5P%P+!%;P5d*9JX/,)/%2$JX/,)/%2$}=57,95'n28'!.$2+/&.2&'=H'\$!%#)'

hH=h',!$/7/&.2 2./&/%9/M,/$5 

<=>W] 3!&&/' \5C' i!+,!%./' D5C' i/P&!,!' i5 =WWH5 Q/&2,/d' b&42+,/:!,/*&+' *&' ,72'

D*P8%2' c&"-9!,/d' \d,/4/,-' *(' ,72' a-$*+/&!+2' EP+7$**95' \&&!%/' ./'

U7/9/d! eH_'SO-RH5 

 

[150] `"-V$2)C'E5C'X2),!M*L%PC'X5C'iV0%VC'Q5C'\;!)C'g5 hHHW5'E2!+P$292&,' *('

z!&,/&2' G^/.!+2' b&7/8/,*&' \d,/4/,-' *(' f72&*%/d+' and q%!4*&*/.+' r/,7' !'



?O 

E*./(/2.' UP;$/d' g2.Pd/&:' \&,/*^/.!&,' U!;!d/,-' @UNfg\UB' 92,7*.5'

\&!%-,/d!'U7/9/ca Acta RSR_'>h-OH5 

 

[151] Q!-!C' Z5C' Z&d2)!$!C' t5' t29%/C' o5' hHH>5' c:2' X1%:2+/6&.2' F28"2' G%!$!)'

aV)2,/%2&' o!8!&/' QPM)*&9!"C' F/$)2&C' o!8!&/'  /&./8!C' g2"2&2C' i2%/&d/)C'

k*8!&'D2L&2L/' 42 c82:V92d/&/&'X!"#'Q/9-!+!%'\&!%/"%2$/5' oV"V&dV'o#%'

p&/42$+/,2+/C' x/$!!,' q!)V%,2+/C' a!$#9' X/%/9%2$/' D2$:/+/' @s*P$&!%' *('

\:$/dP%,P$!%'Fd/2&d2+B'=>_ 1-R5 

[152] a*)+*-C'D5C'X!-$!9*L%PC'E5' !d#+!%/7*L%PC'F5'hH=H5'N+!:2C ,72'cd*&*9/d'

f*,2&,/!%' *(' ,72'E2./d/&!%' f%!&,+ /&'c!+,2$&'X%!d)'F2!'g2:/*&' *('aP$)2-5'

s*P$&!%'*('c&4/$*&92&,!%'X/*%*:-C S=_ 623-Rhe5 

 

[153] aP"%!d#C' c5C' D*L!&C' \5' hH=H5' aP$)/+7' q*%)' E2./d/&!%' f%!&,+C' bz_' G4!d#)'

@aP&d2%/B5 E!$9!$!'f7!$9!d2P,/d!%'s*urnal =>_ 136-=>S5 

 

[154] X%*/+C'E5C' F5 =WOe5' \&,/*^+/.!&,' D2,2$9/&!,/*&+' 8-' ,72' P+2' *(' !' F,!8%2'

q$22'g!./d!%5't!,P$2C hR_ ===W-12005 

 

[155] \%!9C'E5t5C'X$/+,/C't5s5C'g!(/~P""!9!&C'E5' hH=S5'g24/2r'*&' in vivo,  in 

vitro E2,7*.+' c4!%P!,/*&' *(' \&,/*^+/.!&,' \d,/4/,-5' F!P./' f7!$9!ceutical 

s*P$&!% h=_'=>S-Oh5 

 

[156] i7*%!97*7*+2/&%!&C' \C' x*7$2g!"9/C' x5' hH=h5' Fd$22&/&:' ,72' E2,7!&*%/d'

c^$!d,+'*('F*92'f%!&,+'f*$'a-$*+/&!+2'I&7/8i,*$-'\d,/4/,-5'a*^/d*%*:/d!%'w'

c&4/$*&92&,!%'U729/+,$- W>_ 310-S=e5 

<=O?] a*$P&C'E5C'o!$.#9C'F5 =WWS5'F2$82+,'g!./)!%%2$/&'Q!%;-D!9!$' !+,!%#)%!$#'

/%2' Z%/M)/+/C' F!4P&9!' E2)!&/"9!%!$#5' q!8!.' s*P$&!%' *(' f7!$9!d2P,/d!%'

Fd/2&d2+ =e_'=?S-=e>5 

[158] tiC' a5X5C' KiPC' q5C' n!&:' x5a5 hHHH5' \&,/*^/.!&,' \d,/4/,-' *(' t!,P$!%'

f$*.Pd,+'($*9'f%!&,+m K/(2'Fd/2&d2 RR_'?HW-?hS5 

 



?R 

<=OW]  P$+,C' g5C' X!*C' o5C' s29,7C' f5C' E!&&2$4/)C' X5C' n/%%/!9+*&C' i5' =WW?5' S-

f7*+;7*%/;/.' -.$*;2$*^/.2'i%P,!,7/*&2'f2$*^/.!+2'\d,/4/,-' *('g!,'U%!++'

a72,!'i%P,!,7/*&2' a$!&+(2$!+2' ah-h5' X/*d729/d!%' F*d/2,-' a$!&+!d,/*& hO_'

OOW5 

 

[160] Q27!C' c5c5C'QV7$24/*L%PC'`5Z5 hHH?5'X/-*)/9-!C \),/('o!-#&24/C' Z+,!&8P%C 

W=-=SW5 

[161] X!-.!$C'  5' hHH?5' a#88/C' \$*9!tik ve Q2-(' X/,)/%2$/' X/%/9/' a2)&*%*A/+/5'

FV%2-9!&' D29/$2%' p&/42$+/,2+/C t*_' O=' a!$%!' X/,)/%2$/' X1%V9VC b+;!$,!5



?? 

A\1X[D)F 

 

 !,/d2'\5'QILIÇ HO5HR5=WW='-#%#&.!'\&)!$!6.!'.*L.P5'=-R5'F#&#(%!$#'\&)!$!JF/&d!&'

F29/7!' Z+2&' Z%)1L$2,/9 G)P%P6&.!C' ?' 42' e5' +#&#(#' \&)!$!JF/&d!&6.!' XP$!)' g2/+'

Z%)1L$2,/9'G)P%P6&.!C'%/+2-/'i/$2+P&6.!'i/$2+P&'K/+2+/6&.2',!9!9%!.#5'hH=H'-#%#&.!'

:/$./L/' c$"P$P9' \,!,V$)' p&/42$+/,2+/C' q2&' q!)V%,2+/C' Q/9-!' X1%V9V6&.2&' hH=R'

-#%#&.!'92"P&' *%.P5' c$"/&d!&' cL/,/9' q!)V%,2+/6&.2' ;2.!:*A/)' (*$9!+-*&' 2L/,/9/&/'

,!9!9%!-!$!)' Q/9-!' `L$2,92&%/L/' P&4!&#&#' !%.#5' \,!,V$)' p&/42$+/,2+/6&.2' /)/&d/'
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